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As Guoamplly is now cultivamad by all Ranks of 


Peuple, and as a Knowledge of it is indifpenably 


neceſſary, towards what is termed @ geateel Eduear- 
tioz , it is preſumed, that 'ewery a coin hte 


provement will de acceptable. +1 Hive 374 
That the Study of Geography | is exceeding pleaſant, 


eſpecially when accompanied þy the Uſe of the Globes, 
will be allowed by every one without which, indeed, 


it would be next to an Impoſhbility, to make _ to- | 


lerable F1 hure in the Science. : 


It is ſaid, that Alexander the Great 3 Ma a 


cloſely to the Study ot Geography, particularly of 
the Kingdoms which he conquered, or wiſhed to con- 


quer; and that it was chiefly owing to his Skill in | 


that Line, that he gained a Victory over Darius 
(whoſe Army was much ſuperior) at the Battle of 
WMus, Craſſus, who was not fo well Killed as Alex“ 
ander, in Geography, was ruined by truſtisg to che 
Guidance of the Traitor Audrunicus. 5 


Geography is not only uſeful to Generals, or any 
particular Set of Men, but to ALL; and it was truly 
ſan, by an eminent Author, that, There is nbt a 


Son or Daughter of __— but has SIN in 


Geography.“ Kein 8 


By a Knowledge of Geography and the = of the 
Globes, we are imperceptibly led into a Train of 
lively 
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Jively Tear, on the Works of Creation, and greatly 
aſſiſted by it, when contemplating the __ and 


Harmony of the material Worlds. 


The following Sheets, which I had drawn together, 
forthe Uſe of my own School, (after adviſing with ſe- 
veral eminent Teachers on the Subject) and which, by 
the Advice of a few Friends, I now offer to the PUB» 
LIC, will, Thope, prove worthy of the Title they bear; 
3, e. A Key to Geography; or, A Complete Guide to 
the Uſe of the Globes.” And, though I might have 
extended the Work toa la e oftavo Volume, as many 
of my Predeceſſors have done, with, perhaps, leſs 
Matter, I rather choſe to confine it to the portable 
Size, in which it now appears, and to a Price within 


. the reach of every One. 


5 After the Introduction to Decimal Fractions 
(which 1 haye given in as plain and eaſy a Manner 


as poſſible) with the Extraction of Roots, I have pre- 


ſented the Learner with the neceſſary 8 


geographical : and aſtronomical. 


In the next Place, is a i Syſtem of ah 
Geography of the terraqueous or terreſtrial Globe, 


with uſeful Tables, of the Four Quarters &c. and ſuch 
As are not common jn Works of this kind, 


In Part 34 T have given F ifty-two Double on 45 


terreſtrial Globe, with their Solutions, together with 
a Variety of explanatory Notes, XG 36 


The 


lemma, with their Solutions; for which I am, in 
ſome Degree, indebted to the late ingenious Mr. 


THOMAs DIiLwORTH, a Gentleman who laboured 


hard fer the Public Good, and whoſe Works have 
gained him a living Name, 


The fifth Part includes. Twenty-five Theorems, or 


undeniable T ruths, deduced from the Problems given 
upon the terreſtrial Globe. 


In the. Gxth Part are Tread. Aſtrono- 


mical Problems, on the celeſtial Globe, with their 
Anſwers; likewiſe, a Table of the Magnitudes, 
Right Aſcenſions, and Declinations, North or South, 


of thirty principal fixed Stars; and, laſt of all, an Ap- 


pendix, being a curſory View of the Solar Syſtem, in- 


troduced in a Dialogue between the Maſter and Scho+ | 


lar, intended as a means of drawing the young Tyro 
towards the Confines of Aſtronomy. | | 


That the whole is intended for the Ute of Schools, 
as well as private Perſons, will appear on the Perufal ; 
and the candid and judicious Reader wilt pardon the 
few Errors that may have crept into the Preſs, and 
eſcaped my Obſervation, it being almoſt impoſhble for 


firſt Editions in a Work of this kind to come off entirely- -- 


free. The moſt obvious, I have, however, collected, 
and the Reader will pleaſe to remark them rang he 
enters upon the Work. 


Any Hints where Amendment is neceſſary, will be 
gratefully acknowledged. 


The fourth Part contains ſix Problems by the A : 


The 


den EF 14A 10TH 


The Nobility, Gentry, and Others, who have fa- 
voured me with their Names, as an Encouragement 
to che Undertaking, will be pleaſed to accept of the 
humble and hearty thanks of n who: 18 6 bappy'W 


ſubſcribing himſelf, 


- Their moſt obedient, 
And much obliged Servant, a 


Tar AUTHOR. 


SHEFFIELD, April 
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whole thing, whether Degree, League, . Mile, 
nth, Week, Day, or Hour, is divided (or ſuppoſed 
to be divided) into ten equal Parts, and each Part into 
ten more, and ſo on ad infinitum; increaſing from Ui 

towards the Left Hand, and decreafing towards the Right | 
Hand, in a tenfold Proportion. | 


It is to be. obſerved further, that, the Figures of the 
Numerator are only expreſſed, the Denominator deing 
always underſtood to conhft of an Unit, with one or 
more Cyphers annexed ; —— as there are =” in 
the —— 5 | be 


T: DECIMAL ARITHMETIC, the Integer or 
0 


A 


„ _ DECIMAL ARITHMETIC. 


| fans ak, bring equate. (or four Teas) 


: 4 4 | 
but o4 is — 5,004 i — Xe. — 


' Decimal Parts are diſtinguiſhed from an Integer, er 
whole Number, by having a CIR prefixed, thus, ,z 


_— tour Tenths or =1 „for Pony. f -fire—Hun- 


45 7 
dreds (or —) 4,07 for 5 Ig &c.— But for a fur. 
> oo 
ther lems, obſerve the following uſefu} TABLE, 


which. has been tranſmitted, from Sire to Son, finge-4he 
Days of the learned and ingetious Mr. OucuTaBo. 


o - 
Oo * 
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2 2383 3383826 38 
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3 likewiſe to be obſerved, that Cyphers on the 
Nicht Hand of Decimal Fractions, make no Alteration 
in their Value; but being placed on the Left Hand de- 
creaſe it, by removing them fatther from Unity, or the 
Place bf Units3 . 45 or, 5 or 4095 are all of the 


4 * 22408 - 4+ 4 35511 10. 2 521 


1000 


n dLiearly u underſtood. A 


A finite Decimal will end after ſome certain Number 


1 of Diviſions ; but an infinite One can no where end. 

FS. F 
A recurring '6r- circulating Decimal, is when one or 
un 


more of the Figures continually repeat; Thus 12,1555 


is called a compound recurring Decimal,” / 
Whenever the Reſult conſiſts of ſeveral 108 zelt 


» 4 


write 15 


It will likewiſe be proper in ssb 


% = / 4 A = # * 
— ' woe won Ig.» 9 9 * 32 2 221. IU Ti * 
» i 8 * . b 
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2 P A o Pp. I. 
170 lind the Sum of any kiven Nümber 6f DRECMHAC. 
1 FRACTIONS, ar mixed Numbers. b 
| . , 
ation R U . E n ad of 
d de- 


Difficulty (if any there: be) is; that of placing the 
Figures; but let me remind the Reader, that a a Proper 


Examples. 


Ec. is called a fingle Circulate : But 1,1 $431 $498 & c. 


them, and make the next ves Place more oy Unity 


8 E CTI E 


JN Addition ef DECIMAE FRACTIONS, the only _ 


Cotiideration of the Wutnbration Table will reo 
every Obſtacle; for Tens muſt tand under Tens, hits 
under Units, &c. as will be manifeſted in the fiſting 525 


EXAMPLES. 


| DECIMAL ARITHMETIC „ 


aſh the fir thus, 4424 7 000» 00 9b Wh 


: 


* 


+ DECIMAL ARITHMETIC. 


N "EXAMPLES. 
"02.378 DEGREES: 
78 r 2475623 = 
i SE 151 14,1 Nen e | 16,71 | 
= | 36,754 5 30,6 
} ee ee 5 1,367 
x * | 115316. * 14,15 
bo. A 45257 2 | f 36,762 
| eee ©. „ 555 
ee 15,161 | | 11,91 
Sum 207,483 Sum 145,882 


Note. When the Decimal Parts prepoſed to be added, 
. do not contain an equal Number of Figures, the Blanks 
| may be filled up with Cyphers, and the Reſule will be 


| the ſame. 
13535 r 1 1 * 
s ECT. 
s u rA of Re HN 
P R o r. . 


To find the Difference of any two given DECIMAL 
„ 4; FRACTIONS, or mixed Numbers. 


R UL E. 


QUBTRACTION of DECIMAL FRACTIONS, muſt 
be managed in all ReſpeCts as in whole Numbers, 

| Care being had to the due placing them as ſhewn in Ad- 
dition; when it fo happens (as it frequently doth) that 
- $M the 


DECIMAL ARITHMETIC: 5 


the upper (or greater) Quantity, 7 hath not ſe many 2 
Decimal Places as the 801 the * muſt de ſup- 


plied with ene! (100 0k. 60, ee 007 e 
IL A VAST? 

E x A M T, L E x. BEAR "# $5 gd 

From 24958, From 44,8 58 5 


— 


0 - aq 72 1 
Remains 1000 | 5 Remainder 7,18 © 
Proof 74,32 — Proof 44585 

From 0,478 From 312, 
Take , 1381 ach Take 83,47 
— b —— 
Remainder 042797 | Remainder 238,529 
| — —— 
Proof o, 4178 Proof 312, 


0 


Theſe Examples being well underſtood, with it is pro- 
fumed, be ſufficient for the Learn 4 Purpoſe. 


8 E. CN IV. 


MuLlTIPLICATION of DEC1MALS.. 


TAL Prop. wm. | 
| To find the Product of any two given DECIMAL 
FRACTIONS, or mixed Numbers. 


muſt | R U L E. - 
bers, LET the greater Number be multiplied by the leſſer, 
Ad- and when the Work is finiſhed (which is performed 


- that . in whole Numbers) point off as many Places * 
the | A3 the 


6. DECIMAL ARLTHMETIC. 


tue Right Hand, as thete are Decimal Places, in both 
the Multiplicand and Multiplier ; But ſhould it ſo hap- 
pen, when the Operation is over, that there are not ſo 
| many Places in the Product, then the Defect muſt be 
1 ſupplied by prefixing Cyphers. | | 
I cn WHAMPHES, - 
[ Let i ir = required to multiply 324712 by 2,54. 


| 1 | 354712 
| __ 2154” 


— Ip 138848 1 — cute 
nd Ea | ok 
69424 


15 bf OED 
N n — — 
it Produk 8,816848 


— 


| Let! it it be require to nity 123,42 * 3355 


Produtt 2027 5,462 9 
| — — Let 


31468 
1045 
IT 62436 


157340 
125872 


mn ©» 


2 


0 


Prodult ' 2438,3536 


— 


Let ,16234 be given to be multiplied by 134725» 


716234 


1 . | | 234725 OY 


DECINAL ARITHMETIC: „ 


as | Let nee be requirl ro be mu he by eg | 


811270 


— 4Y 


013638 


_—_ 


a | Product * 37256 50 


1 r 


In the laſt Example, from a Defect in the Produkt, by 
Cypher was prefixed OY to the general Rule. 


Given ,0246 to de muhiplied dy 2047 . 5 


9 141 


Product 500117 5 


* 9 
A = 
>» Lo 5 . * 
= 
= 
————— — re EE—T—ESR * 


= — — 


— — + — 
"Ca_ „ LA 4 er 


E = 


„ LT _— 


_ Multiplier, * 


da the Produg, placing the Maluplier i in an inverſe Or- 


Line, and carrying for 5, one; for fifteen, /wo; for 


„ © DECIMAL ARI THME'T 1c. 


nf any Number of Decimals be 2 85 to be multi- 
vlied by 10, 100, 1000, , 10000, &c. you need only 
remove the ſeparating Point, or Comma, ſo many Places 
towards the Right Hand, as s there are Cyphers in the 


f 


| Thus 6% „ 10 


X | = 67,2. 
| „4378 x 100 = 43,78. 
; 57132 X 1000 = 713,20 
527561 X 10000 = 7561. 
. 2 


CONTRACTIONS. 


When the Decimal Places of both Factors are large, 
and of Courſe would make many Decimals in the Pro- 
duct; the Work may be much ſhortened, by ſetting the 
Ynit's Place of the Multiplier directly under that Part 
of the Multipticand, whoſe Place you would preſcryt 


„ 
In e . a SYS at = Fame of the 
Multiplicand, which ſtands over the Figure you are 
multiplying by, ſetting down each particular Product 
directly under one another: at the ſame time Care muſt - 
be had te the Increaſe that would-ariſe from multiplying 
the Right Hand Figures; beginning at the End of the 


twenty-five, three, &c. till you come to that particular 


Figure from which Part of your Product is to be de- 
. 


EXAMPLE 


. 


f 
$ 
5 


DECIMAL ARITHMETIC. 


The ſame by ws common Method. 14.4: # 


E X AMPLE. 


Required the Product of 37,365427 by 25,6473) and 
let there be only four Decimals in the Product. x 


374365427 0 


«x 3746,52 
7473085 » 
1868271 * | 
224193 +» + » e 202 Þ/ 
14946 . +» „ # 
2616 * 4 + © „ 
112 . * 0 6 0 


| Produt  $58,3223 « „5 0-0 © © 


* —_— 
— 


37 » 365427 $0104 eee 
25,0473 
112 096281 | 1 
261557989 R 
134946 1208 * 7729 * 18 
224192 | 562 
2868271 | 35 
2473035 64: 8 


* 


product 958,3223 145 5897 * 


Thus, the Reader will obſerve, that theſe woo! Ex- 
amples prove each other, to a great Degree of Exact- 
neſs; nevertheleſs, it is not ſafe, to uſe it on all occa · 
ſions, ſave in Trigonometry, &c. where the natural 
bines and Tangents may be concerned. | 
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» DECIMAL ARITUNETIC, 


s E e T. v. 


- b oY 
"4 


Diveoron of DECIMALS. 

1 - % r. Iv. 

Two DECIMAL FRACTIONY, or mixed Numbers 
being given, to find how often the one is contained in 
the other. 3 | 

| N Ia te” 

IDE as in whole Numbers, and when the Work 
is finiſhed,- point off as many Decimal Places in the 

Quotient as the Dividend exceeds the Diviſor; for the 


Quotient and- -Diviſor (together) muſt contain as =P 
Decimal Places as the nne 


' Should the Diviſor Sanni Ave Decimal Places than 
the Dividend, the latter may be ſupplied with Cyphers, 
and the Quotient in that Caſe will become a whole 
Number. * 


It will ſometimes happen, that when the Work is fi- 
niſhed, the Quotient is defective, 4 e that it Uoth not 
contain ſo many Decimals as the Dividend exceeds the 
Diviſor; ; this Defe&t may be remedied by prefixing Cy- 
phers, as ſhewn in Multiplication ; by which Rule all | 
Wannen, in Diviſion wy be e 888 


NAIL 


DECIMAL ARFTHMEPIC t# | 

' Wn Ex A M r L F. 10 1 
Let-it re to divide ,64327136 by 3 

Diviſor. Dividend. Quotient, {98 

= 4439 164327134, (24796332, h 


The young Reader will pergcive, from this Example, 
that there are fax Decimal Places in the Quotient ; as the 
Dividend exceeds the Diviſor by that Number. And 
he will likewiſe perceive, that · in caſe there had been an | 
equal Number of Decimals sin each the Quote muſt hare 
deen a whole Number. Y 


: 


. 1 * — 
” * 3 ff * * „ ”. a= i « T 4 
* 7 * PX oy ' * 3 ; 4 * \ +4 + P 4 6 20 : 5 4 1. 


* 


| 1 5 12 DECIM A L AR ITHMETIC, 


1 | Ri rein 


ii Let it be required to divide 546,345t by 4,3262; and 


e have fix Places of Decimals in che Quezient, 


o ERNAT ION. 


| 43262) 546, 345 1000000 (1263287527, ke. Anſwer. 
1 8 — 17 


113723 
86524 


272011 POEM 
259572 
———— — 


1 „124390 
| 36 524 


302834 
— 
1 228060 
. 216310 


75 44 D inn 441 7 
5 656 Remainder. b. 


4 od A * „ » ** 
oo 


"te is obvious Il the above Falls, that without 
adding Cphers to the the Irs Number of 


th 


Ts 


＋ 
, 


. 


DECIMAL ARITHMETIC, „ 


Decimals could not have been obtained; becauſe the 
Dividend and Diviſor contained each an equal Number; 

and by thus adding of Cyphers to the Remainder, the 
Quotient may be carried to what Length, or Number of. 


Places you pleaſe, 
EXAMPLE m. * 
Let it be required to divide 6,5468912 © by 156,36; 


O P'B R AAT 


156,36) 6,754689120 (0431995, Kc. 
2544 + 


In the above Example it en this the . at 
the End of the Operation, did not contain a ſufhcient 
Number of Decimal Places; therefore, according to the 
Rule, the Defe& is ſupplied by prefixing a Cypher. 

$5 ; 20 


1 
$ 
$ | 
| 


— — i IF ag a tt a er er 


_— — * * * 


„ 
— — - . > 


4 DECIMAL ARITHMETIC. 


If any Number of Decimals Ts required to be divided 


dy ro, Yoo, 1000 100, Bees it is done by removing 


the ſeparating Point, or Comma, in the Dividend, fo 
meny Places towards the Left Hand, as there are Cyphers 


in the Diviſor: — for the Converſe of hich, ſee Page 
geh in Multiplication. 


CONTRACTIONS. 
Should it ſo happen, that the Diviſar.conſiſts of many 
Places of Decimals, the Work may be much ſhortened, 


and the Quotient near enough the Truth. 


eee | 

HAVING determined. the Value of the Quotient Fi- 

gures, proceed as uſual ; but for every Figure afterward, 

prick off one in the Diviſor, having due Regard to the 

Increaſe which would ariſe in che Figures ſo omitted, 
a3 ſhewn in Multiplication. 


EXAMPLE I. 
Let it be required to divide „056372 56 50 by ,34725. 
OPERATION. 


934725) ,0563725650 aa: _— 
veg 0 34725 Hd 


—— — 


21647 
2083 5 3 


DECIMAL ARI TIM TI 3g 


ed ; ; | 
8 The. ſame by the common Method. | 
. 34725) 10563725650 (6516234 
2 34725 
5 21647 240 5 
P 20835 
| * 812 ml 
5 694 50 
d, — 4 
118 obs 
— [175 
Di- 9 8900 
1318980 
d, 2 
** 14. 
d, 


No!r, This is a Proof to Rxample zth, in Multiplica« 
diana. 


W 
® „ 


—— 4 —— 


EXAMPLE 


15 DECIMAL ARITHMETIC, 


4 


EXAMPLE II. 
Divide 9358,32231569%1 by 25,6473 


OPERATION. 


25,6473) 958,3223158971 (37,3654327 
„ % 6450 769419 


1889033 - 
1795341 

„% 937221 
769419 


SIS ©. * 
5851 —_— 6066 


Ss os 
. 


11 


———— — 


SE CT. 


DECIMAL ARTTHMETIC uf 


REDUCT10Nn of DECIMALS. 


” KO 7. 3 


To reduce Vulgar FRACTIONS into PECIMALs. 


n b EEE 


NNEX as many Cyphers to the Numerator as you 
would have Decimal Places; then divide by the 
Denominator; the Quotient (if there be no Remainder) 
will be the Decimal Fraction equal to the Vulgar Frac- 
tion given: But when there is a Remainder, you may, 
by adding Cyphers, approach to what Nearnels you: 
pleaſe, . - ERIN 
EXAMPLE S. 
Required the DECIMAL ns anſwering to 2, 2, 
: and 3. 
1,00 
L = — = „25; For As 4: 12: 100: 25 
3 
| 10 | 
Thus 4 {1 = — = ,5;<— As 2 : 3 : 100 $0. 
2 
3,00 | : 
1 = — = ,j;;—AS4; 3 ;: 100: 75. 


4 
B3 | When 


1* DECIMAL ARITHMETIC. 


What arc the Decimals-anſwering to 5 ? 

_ | 5,00 2 a 

m_ Thus 3 = — = 5625 Anſwer. 
1 < 8 


2,000000 
And 2 — — — 2285714, &cs 
| e 7 | 
| P A O p. VI. 


To Reduce, Coin, Weight, Meaſure, Time, &c. into 
DECIMAL FRACTIONS.” 
R U L E 

WHEN chere are two or more different Denomina- 
tions given to be redueed into Decimals; whether Coin 
Weight, Meaſure, xc. —FitsT, let theſe Denomi- 
nations be reduced to the loweſt Name mentioned; which 
will be the Numerator of a Vulgar Fraction whofe De- 
nominator will be the given Integer, reduced into the 
_ ſame Denomination as the above mentioned-Numerator ; 
| this Vulgar Fraction reduced (by Rule, Prop. V.) will 
give the Decimals required. 


— - — 
. le LEY _— — —e— 
| — — rr — * — — 
AX 4 2 . . ® — Pr — A Py 
P 9 C © * 


E XAMPL ES. 
Reduce 6s. 8d. to the Decimal of a Pound. 
Here és. 8d. is equal to 80 Pence, the Numerator:; 
and 20 Shillings (the Integer) reduced into Pence will 


80 
be equal 240 ths Deneminator ; x. then —— being, redu- 
240 


cad by (Prop, V.) will 1 3333, &c. 
OPERATION. 


to 


T 3 


ill 


u- 


N. 


0 


DECIMALCARLTHMETIC. 


p 1 x 8 * 5 > + 4 
OPERATION. 


0) $0,000 (, 3333, &c. 22 
720 | 5a 
— 

« 890 
720 


. 
* 


* 


E X AMP LE IL TEES 


Reduce 168. 42d. to the Decimal of a Pound, | 
Thus 16s. 44d. = 16 X 12 + 4X 4 + 2 2 786 qr 
in the given Sum; and thoſe being divided by 960, the 
Farthings in one Pound, will produce 87875 Decimals | 
accordingly. 


EXAMPLE 1. 


Reduce 802. 16dwts, to the Decimal. of a Ib. Troy. 


Thus 8 x 20 4 16 = 176 dwts. and 176 ＋ 240 
(the dwts. in one Found 20 will e 733555 
&c, Anfiver, | . 


Yu : 
S528 


" EXAMPLY 
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E x AMPLE IV. { | 
Reduce 4 Months, 3 Weeks and 5 Days to the Deci- 
mal of a Year, | : 


Thus 4 X 4 1 3K 7 15 138, which, being 
divided by 365, the Days in one Year, will give 
237808219, &c. Decimals required. | 

Reduction of different Denominations may be per- 
formed otherwiſe.— Thus. 


412 uarterse * 

12 | — 

2/0 1 275 Shillings. 

61875 of a Pound, ſame as 


J Example 2d. 


The above being ſo plain, that more Examples in this 
| Propoſition, would be needleſs, let ns therefore paſs to 


Prop. 7. 
my P R O Pp. VII. 


To find the Value of a given DECIMAL FRACTION, | 


A . | 
MULTIPLY the given DEc1MAL by that Number 

(of the next lower Denomination) which expreſſes the 
Value of the I nteger, of which the given Decimal Frac- 
tion is a Part; and from the Product, point off the Deci- 
mal Places as hath been ſhewn in Multiplication ; and the 
Value of the %iven Decimal will be obtained, in the 
Name of the Multiplier; proceeding in the ſame Manner 
through every lower Denomination, the Value of the 
propoſed Decimal Fraction will be obtained —and is the 


Converſe of N 6. 
EXAMPLE 


VE 


[' 


DECIMAL" ARITHMETIC. as 


EXAMPLE I. > 
Required the Value of „41666 of u Phat Sterling. 


OPERATION. 
441666 | 


20, 
— 


3,1134 
1 
Oe ů——ů— 


3,99% 
3,99% ver $8. 336. almoſt 


EXAMPLE IL 
Required the Value of ,8z875 of a Pound Sterling. 


— 


2, 0000 Anſwer 6s. 41d. 


EXAMPLE III. 
Required the Value of 46784 of a Day. 
OPERATION. 


\ 


„ DECIMAL ARITHMETIC, 


OPERATION; 
Et. | 146794 © 


Hence -it appears that 46784 of a Day, is equal to 
11 Hours, 13 Minutes, 44 Seconds 20 Thirds 34 Fourths | 
and 36 Fifths of Time. 


EXAMPLE 1V, 
Required the Value of „5842 of a Degree, 


OPERATION 


ta 


ths | 


N. 
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OPERATION, 
55842 3 8 IPA | 


60 
35,0520 
DM 
416 
40 1 L. OM k 
16,6400 42 ö * 
66 | 
Hers the Anſwer is 35 Miles and 2 95 
100 


It is preſumed dat che fotegninls Examples in Reduc- 
tion, will be ſufficient for the Learner's Punpoſe ; how- * 
ever, if he would fee more, let him conſult Books of 
Arithmetic. | | 


8 E C T. MG 5 j 
Of the Extradtion of the S Q ARE ROOT. 
EXTRACTING the SQUARE ROOT of any given 
Number, is toifinfl ſuch a Number (if poſſible) as 


being multiplied i into itfelf 5 the Produft will be equal 
to the given Nuniber. — | 


Thus we find that the Square Root of 36 is 6; and 6 
multiplied into itfelf s 36—che given Number, —De- 
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monſtrated further in 1 following Figure, where each 
Side contains 6 equal Parts, whence the great Square 


ABCD i is Ted into 3e ſmall Squares. % 
«1 | g 6 
A | w B 
E 
— 
* „ 
3-17 8 
N ae a — 
C e e ö L i D 
6 


It is likewiſe neceſſary that the Learner be well 
acquainted with the followmg ſmall TABLE of the Nine 


D161rs and their * 88 
th 


1 
RooTs. fr 314]51j6 79 91 


„ 


a SQUARES, | I . 94565 36 49 7 81 


* 


* 


RULE. ADE Wor 


Firſt, Point the given Number 6 Root is requi- wh 
red) into Periods of two Figures each, beginning at the 
Right Hand, Second 


yell 
me 


— 


DECINMAL ARITHMETIC. „ 


Second, Find by the Table, the greateſt Square con- 
tained in the firſt Period towards the Left Hand; under 
which let it be placed, and its Root in the Quotient, (as 
in Diviſion) ſubtract that Square from the Period under 


which it ſtands, and to the Remainder bring down the 
nexi Period for a new Dividend. 


Third, Double the Root already found, and place it 
on the Left for a Diviſor ; find how often this Diviſor is 
contained in the ſaid Dividend (reſerving the Unit's * 
Place) and put the Anſwer. in the Quotient, and alſo on 
the Right of the Diviſot ; This done, multiply the Di- 
viſor by the laſt Figure put in the Quotient; the Product 
ariſing therefrom, ſubtract from the Dividend; to the 
Remainder bring down the next Period, and proceed in 
all Reſpects as before, 3 


Note, In pointing off Decimals, remember that the 
Decimal Places be made even, by annexing Cyphers, ſo 
that a Point may fall over the Unit's Place of the Inte- 
ger. | 


EXAMPLE I. 
Let it be required ta extract the Square Root of 3844 


or which is the ſame, to find a Number (if poſſible) 
which being multiplied into itſelf, ſhall be equal to 3844 · 


C OPERATION. 
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— 


I, 


OPERATION. 


= 
4. 
Fl 
© 54 
* A 
„ 
of 
* ' | 
_ 
l ; 
"ht 
* : 
10 
. 
| 
1 
84 
1 
* 


r 
3844 (62 Root, or Number required, 
1 36 62 
| 122) 244 124 
| | 244 372 


——— 4 


EXAMPLE II. 
Required the SQUARE ROOT of 12321 *=—— 


— 


—— —— — ä Tn —_ 
5 


5 — — - wS 
13 3 * ** ? 
2 Lg ” <Pr-- 2 — ̃ —— X—T—ꝛʃ᷑ —— — a * 


1 b n 
=_ 
4 ! p 
3 1 12321 (111 Root ſought. 
1 
1 1 5 
. . — N 
3 . E 
42. 21].23 for 111 Xed by 111 = 12231, 
| 3 +1 21 
| 1 | 221 |. 227 
i 221 
1 1714 — 


E X AMP L E III. 


- Required the SQUARE ROOT of 5432, 5604. 


OPERATION 


LO 


DECIMAL ARITHMETIC. 


5432,5604 (7347059, &. ROOT. - 


49 
$43) | +532 
+3 429 


— 


1467 | 10356 
+7 10269 


147405; «570400 
+5; 0 - 


8 


1474109 | 13337500 
1326698 


— . 70519 Remainder. 


2 


Note, The Places in the Root, may be determined, by 
obſerving the Points in the Dividend; for it will always 
conſiſt of the like Number. In the laſt Example the 
Dividend being a Surd, cannot have its Root exactly ex» 
tracted; but by adding Cyphers, we may approach to a 
great Degree of Exactneſs. 


EXAMPLE IV, 
Required the SQUARE ROOT of: — 


OPERATION, 


— 


—— 
=” 
* — - 
— 1 N 
n 
—ůů — 
— 


” ar — 


5 POD 


— — 
— 
ͤ—— ——— ET IE — 
— 


= ——— — 2 re CT CE TY OS 
A — — 2 — 2 22; * 
as — —äů — — — 
— 
* 


— 808 
— ¶ —uõn . en 


— 
K — 
3 


— — 
- * — „ y 
— 
. —— 
—— — 
—U— — — 
— 2 - 


— 
— — 
. 
2 1 
— '% 
CR as 
r 


: - 
* 

— 
Dr — — 
1 : * 4 

- : 
* 


— a 
CY 22 
— — 


x 1 — 
— 5 
* = ** * - * w 
=. 2 £ — 3 P at — 
* == * R 22 © — — 
— R ⏑—§—Üðk,;᷑,. oe 
* . 


— * * . * - As - 4 * 
r rr EE ee W 
— 1 — IE 0 251 — — 
. 


. 


_— —— 
— —— 
* 
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OPERATION. 
2.00000000 (1,4142, &c, the Root nearly. 
4 > F 


24) 100 


—_— —___ 


281) . 400 5 
+: 281 

—³26]:WW—— 

2824) 11900 
+4 11296 2 


23282) « + 60400 
56564 


— 


3836 Remainder; 


Of the Uſe of the SQUARE ROOT, © 


P'MDUP. I. 


To find a mean Proportional betweeen any two given 
Numbers. | | 


R U L. k. 
Let the given Numbers be multiplied together, and 


the Square Root of the Product will be the mean Pro- 
portional. | 


EXAMPLE I. 
Required the mean Proportional between 4 and 9 
I | | OPERATION, 


S1 
to 


\ 


DECIMAL ARITHMETIC. © 26 


OPERATION. 


Firſt 4 & 9 = 5 GR = 6, * re- 


quired. . * 


Required the mean Proportional between 4 and 64 


According to the Rule, it will be found to be 16, 
For As 4: 1 fr 16. 6% i 


— 


PROP, II. 8 2 i 


To find the Side of a Square equal in Area to any 
given Superficies. | 


6 U | 3 


The SQUARE ROOT of the given Superficies, will 
be the Side of a Square required. 


en u I 
EXAMPLES. 
Suppoſe the Area of a Circle be 5184, I demand the 
Side of a Square, whoſe ſuperficial Content ſhall be equal 
nd to the given Circle. 


[Q* 


By working, l to the Rule, the Anſwer will 
be 72, fer 72 „ 923 = 9 


7 L 


- 


PROP. UI. le: 
The _ of a Circle being given to find its Diameter, 
C 3 R U L ZE. 
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RK VL E. b a 
Multiply the SQUARE ROOT of the Area by 
112837, and the Product will be the Anſwer. 


E X AMT E. 


Required the Diameter of a Circle whoſe Area is 256. 


— 27 256 256 = 16, and 16 * era = 18, 5392 


the Diameter ſought. 


EDO P. IV..." 


— — . 
8 . : I 
tp = q * im * a 
— — So — 1 — — 

"I" "TR. 4 
— — 2 — 

8 4 T AL =; — . 

* * — "7 —. 


+ ng tl Og — oy 
— _— — =, 
— — ap 
— —— — e 
(2 "a b 2 
n * 
— 5 

n — 


— 
. 


— 432 
: * 
ern 


The Area of a Circle being given to ſind its Circum- 
ference. 


— — 
- + — 3 2 
9 


3 


"tm. hs | 
ot 


Multiply the ſquare Root of the Area by z, $4499 
and the Product will give the Circumference. 


— * . 
TR. Lee's — 


1 —— 2 
Cn <2 ic fs -—”- 
= 4 . — — 2 2 * 


_ EXAMPLE. 


When the Area of a Circle is 100, what is the Cirs 
cumfernce ? 


Thus, Too = 10, which, multiplied into the com- 
mon Factor, will produce 3 53449 for the Circumference. 


Pr O f. 
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P's os; 


[ RA U two Sides of a right-angled Triang! 8 ABC, 
being given, to find the third Side. | 


a 8 

2 

8 

52 

Ra 
* 8 

Baſe. 
97 Firſt, When the Baſe and Perpendicular are given 0 
| find the Hypothenuſe, 
u U * 


ir- Square each Side, add the Squares together, and the 


ſquare Root of this Sum, will give the Hypothenuſe, 


Second, When the TEEN IAFY and one Side are given, 
to find the other Sides | 


RULE, 


94 


3 DECIMAL ARITHMETIC. 


| c 
l | [| From the Square of the Hypothenuſe, ſubtract the 
I! [ ' Square of the given Side, andt he Square Root of the 


Remainder will give the Side required. © . 


$ 


er Ya 
Of the CUBE ROOT, 


XTRACTION of the CUBE ROOT of any given 
Number, 1s to find (if poſſible) a Number, which, 
when multiplied into itſelf, and the ProduCt again by 
the ſaid Number; the laſt Product ſhall be equal to the 
given Number. 


Thus, the Cunt Roor of 8 is 2; and2X 2 X'2. 


gives 8; fee the following PE a muſt be got 
by Heart, 


| 
| 
J 


| = * — — 
eee 9 
| 


oF . ; 
Cubes, I | 8 | + = $ hay. 216] 343 $12|'729 


DECIMAL ARITHMETIC. 33 


A GENERBL RULE for As EXTRACTING the RooTs 
of all PowzRs. 


Firf, Prepare the given. Number for Extraction, by 
pointing it into Periods, of two, three, four, &c. ac» 
cording to the Index of the required Root, — taking Care 
that the Decimal Places be compleat Periods, by adding 
Cy den if need be. 


Second, Find the firſt Figure in the Root by the Table 
of Powers, which ſubtract from the given Number; to 
the Remainder bring down the firſt Figure of the next 
period, for a Dividend. 


Third, Involve the Root, already fad into the next 
inferior Power to that which is given; multiply it by 
the given Power, and call it a Diviſor; by which divide 
the Dividend, and the Quote will be the ſecond ENT 
of the Root. | 


Fourth, Tnvolve the Root, into the given Power, hien 
call a Subtrahend, 


Fifth, Take the Subtrahend from the Figures of the 
two firſt Periods, and proceed as before for a Dividend 


Sixth, Find a new Diviſor, &c. 


E X AM pP IL E I. 
What is the Cube Root of 1404,9 282 
OPERATION. 


>» 


„% DECIMAL ARITHMETIC. 


| OPER'ATION. / 


i 


1404,928 (11,2 Root required, 


I 
Diviſor 3) 4 Dividend 


— — 


1331 Subtrahend 


Diviſor 363) 639 Dividend 


1404,28 Subtrahend 


— 


„ „ „ „ 


1 X 1 X 3 = 2 Divifor 
11 X 31 X 11 = 2331 Subtrahend 
11 X 11 X 3 = 363 Diviſor 
1:2 'X 112 X 112 = 1404,928 Subtrahend. 


_ — <= 
ay > 2 
—___ ˙ð» ¶KuJ — — OY — 
= - 4 
* - — 5 


KY Required the Cube Root of 172800 
9 OPERATION. 
14 | 
. a | 2 G - 
$8 1728000 (120 Root. 
N 1 { 
3) 27 Dividend. | 
1-28 Subtrahend, 
4325 .. . 0 Dividend. 
1728000 Subtrahend. | x 0 


3 nd —ñ — 


\ Of 


DECIMAL ARITHMETIC. x; 
Of the Us x of the CUBE RQOT. 
| P R O P. I. | 


To find the Side of a CUBE that ſhall be equal in Soli 
dity to any given Solid, whether Globe, Cylinder, 


Priſm, &. 


R U L 


Extract the CUBE Roor of the ſolid Content of the 
given Body, Which Root will be the Side of the Cube 


required. 


EXAMPLE, 


What is the Side of a Cube, that ſhall be equal to . = 


Globe of 551368 ſolid Feet. : 
3 1551368 = £82: the Side required, 


F'R0 . 1k 


The Side of a Cube being given, to find the Side of a 
Cube that, ſhall be double, treble, &c. in Quantity to 
the given Cube. 


RU L 


Cube the given Side, and multiply it by 2, 3, &c. the 
Cube Root of the Product will give the required Side. 


- 


EXAMPLE. 


36 DECIMAL ARITHMETIC, 
A ry | 
| EXAMPLE, -- - 

I demand the Side of a Cubical Veſſel that ſhall hold 
three Times the Quantity of another, whoſe Side is * 
Feet. 

I 4/27 X 3 = 443267, &c. the Side required. 
Should the foregoing general Rule be thought tedious, 
the following one (taken from Dr. HUTToON's excellent 
Treatiſe on Arithmetic) may be made Uſe of, and will 
be found extremely ready in Practice. | | 


' 3h 85 "6 WD 7 
To extract the CUBE ROOT. 


I. By Trials, take the neareſt 10 Cube to the 
given Cube or Number, and call it the aſſumed Cube. 


II. Then the Sum of the given Number, and double 
the aſſumed Cube will be to the Sum of the aſſumed Cube 
and double the given Number, as the Root of the aſſu- 
med Cube, is to the Root required nearly. — Or, as the firſt 
Sum is to the Difference of the given and aſſumed Cube 
ſo is the aſſumed Root, to the Difference of the Roots 
nearly. . 

„ III. Again, by uſing, in like Manner, the Cube of 
che Root laſt found as a new aſſumed Cube, another 
Root will be obtained Kill nearer, -and ſo on as far as We 
pleaſe; uſing always the Cube of the laſt-found Root, 
for the aſſumed Cube, 


EXAMPLE 


bu 
wil 
life 
due 


Nt 


ill 
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EXAMPLE, 


To find the Cue Roor of 81, 
Here we ſoon find by the Table, that the Root lies 
between 4 and 5, and then between 4,3, and 4,4; taking 
therefore 4,3, whoſe Cube is 79,507, the aſſumed Cubez 


Then 79,507 8 


2 2 
— — — — ä — 
159,014 162 | 
81 794507 


' As 240,014 « 241,507 ::493:4,326743 the Root nearly⸗ 


Again, for à ſecond Operation, the Cube of this Noot 
is 80, 99679262 10609440), and the Proceſs by the latter 
Method will be thus: 


80, 9996792621, &c. 
2 
— ö 81 
161.9993 585242 80, 999 679262 t, "A 
81 | 


As oi; Diff. 20003 3073797; 4326743: 
if. Lebe 


8 th. 1 


Can the Root is 4,3 2674878664 ; 


What is the Cube Root of ,0081 ?-Anſwer ,2008a, &c, 
Whar is the Cube Root of 22 — Anf. 1. 2599210, &cg 
What is the Cube Root of 39304 ?=Anſwer 34. 
What is the Cube Root of 3375 ?—Anſwer 15. 


. 


More Rules and Examples might have been added, 
but thoſe already given, are, it is preſumed, ſuch a8 
will prove ſufficiently uſeful in moſt of the Concerns of 
life ; : and as ſuch, will anſwer the Purpoſe of this Intro - 
duction. 


8 
r 


—— — 8 


r A 


= 
— e ——— . ˙ V ̃ ÜN ͤͤ ] — 
» 


we, -- 


: T 0 i | 
GEOGRAPHY; 


Complete Gurpz to the Usk of the 
G L ©. B E 


PARTI. L 


. - Containing a Deſcription of the GLOBES, with all 
the 3 Definitions, GEOGRAPHICAL and ASTRO» 


 NOMICAL., ' 


— 


Of the GLOBES in general. 
A GLOBE, as to its Name and Figure, is ſo uni- 
| verſally known, that to give a Mathemarical 
Dehnition thereof will be needleſs ; however, of the 
Parts. ir thereto, a Deſcription. will be necel 


+ 3 l 
«F.C 


all 
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Of the * PARTS and their USES. 


I. GLOBES are of two Sorts, viz. TERREST RIAL 
and CELESTIAL, being Emblems of the Earth and 


Heavens. 


The Terreſtrial GLoBE hath on its Body, the whole 
Form and Faſhion of the Earth and Sea deſcribed, with- _ 
ſeveral Circles of the Sphere ;—ſuch as the Equator, 

Ecliptic, Meridians,” Parallels, Tropics, &c. | 


The Celeſtial GLOBE repreſents the Starry Firmament, 
or glorious, glowing, Canopy of Heaven; on which are 
the ſeveral Conſtellations as pictured by the Ancients, 
under the Figures of Men, Beaſts, Birds, Fiſhes, &c, 
and from which the principal Stars derive their names, 
and upon which their ſeveral Places are made to correſe 
pond with the real Places of thoſe Stars in the Heavens: 
with this difference only, that in the Heavens they appear 
fixed in a Concave Sphere; but are here upon a Convex 4 
one. | . $a 2 T 

However, to render this agreeable, let the Pupil ima+ 
gine himſelf removed beyond the Stars; or that the ar- 
tificial GLOBE was tranſparent, and himſelf ſeated in 
the Centre, (as the Earth is repreſented in an Armillary, ” 
Sphere) he will then, in either Caſe, ſee the heavenly 


Bodies; in the ſame Situation, as they really appear in 


that beauteous ſpangled Arch, 


The HORIZON; This is a broad flat Piece of Wood | 
circumſcribing the Globe, and is called the true, rational 
and aſtronomic Horizon : Its Uſe is to divide the Glohe 


4% KK ET TO GEOGRAPHY. 


into two equal Parts, called the upper and lower Hemiſ- 
pheres; alſo it ſerves to determine the riſing and ſetting 
of the Sun, Moon, and Stars; with the Length and In- 
creaſe of Day and Night in all Parts of the Earth. 


On the Horizon are ſeveral Circles, with which the 
Pupil muſt be well acquainted ; ſuch as the Circle of 
Months; of the Days in each Month, as they ſtand in 
the Calendar; of the 12 Signs of the Zodiac, with the 
Degrees in each, anſwering to the Days of the Year when 
the Sun preſides in thoſe Signs, &c. Within the Signs is 
a Circle containing the 32 Winds or Points of the Com- 
paſs ; called alſo Rhumbs, each Point having i its Name 
expreſſed by initial Letters, 


The laft and inmoſt Circle, is divided into Degrees, 
(and thoſe ſubdivided for the greater Accuracy) begin- 
ning at the Eaſt and Weſt Points, and are numbered both 
ways towards the North and South Points; each Que: 
rant containing 90 Degrees, in all 360. 


On this Circle the Azimuths of the Sun, Moon, and 
Stars are reckoned, as alſo their Amplitudes : the Angle 
of Poſition, on the Terreftrial Globe, is counted on this 
Eircle.— Upon Senex's Globes, and ſome others, there 
are two of thoſe Circles; the one for the Azimuths, and 
Angles of Poſition ; the other for the Amplitude; the 
former counted from the North and South, the latter 
from the Eaſt and Weſt ; though their ſeveral LIVED are 
* anſwered by one. 


. The BRAZEN MERIDIAN. This 1s 4 frong | 
* Braſs Ring in which the Globe is hung, or fixed, fo #5 
Y | do 
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to turn freely on its Axis, and is divided into four Qua- 


drants of ninety Degrees each; two of which begin at 
the Equator, and are numbered with 10, 20, yo, c. 


towards either Pole, to ſhew the Latitude of Places on 
tic Terreſtrial Globe, and the Declination of the Sun, 
Moon, and Etars on the Celeſtial Globe :=the other two 
begin at the Poles, and are numbered towards the Equator, 
which ſerve in elevating the Pole to the Latitude of a 
Place, to which it will always be equal. 


It alſo ſerves to divide the Globe into two equal Parts 


called the Eaſtern and Weſtern Hemiſpheres. 


IV. The QUADRANT oF ALTITUDE. This is a 
pliant Plate of Braſs, anſwering to a Quadrant of the 
Brazen Meridian, and, like it, is divided into Degrees, 
&c, according to the Size ot Globes; (the Beſt for 
Scholaſtic Uſe, being thoſe of 12 or 15 Inches in Dia- 
meter) :=—The Quadrant, when fixed to the Braſs Me- 
ridian by a Screw in the Zenith, ſerves to determine the 


Diſtance of Places on the Terreſtrial Globe; and the 


Altitudes, Azimuths, Almicanthers, Diſtances, &C, on 
the Celcſtial Globe. 


V. HOARY CIRCLE and INDEX. This is around 
flat Ring of Braſs, and is generally fixed on the North 


Pole of the Globe, becaufe moſt frequently uſed in Nor- 
thern Latitudes ; On this Ring are engraved twice 12. rr 


24 Hours, anſwering to the Hours of the natural Day's 


cach Hour being divided into Halves, Quarters, &&— , 
the uppermoſt 12 repreſenting Noon, the undermoſt 12 at 


Night, or gh ;—thoſe on the Eaſtern dide arg the 
D 8 Morning 


. eng ut ous oa» a ound eee —— — 
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= 


Marine Route, and ae « on the Weſtern Side the 
Evening Hours. N 


Each Hour anſwers to 15 Degrees of the Equator, 
and each Degree of the Equator to 4 Minutes of Time, 
The hoary Circle ſerves to ſhew the Time of the riſing, 
ſouthing, and ſetting of the Sun, Moon, and Stars; the 
beginning and ending of Twilight; the Difference of 
Time between all Places of the Earth, &c.—the Index 
being carried round by the Motion of the Globe, upon 
the Axis of which it is placed, yet may be turned to 
what Place we pleaſe, without moving the Globe. 
Note, On ſome modern Globes there is engraved two 
Hour Circles, one on the North, and the other on the 
South Pole, which are divided into twice 12 Hours, and 
numbered round from Eaſt to Weſt, and the contrary, 
with a double Row of Figures, the Meridian of London 
| paſſing through both the 12 Hours ;—the Index, or Hour 
Hand, is placed under the Brazen Meridian, and is 
moveable at Pleaſure to any Part of the Hour Circle re- 
quired, and will remain there during the Revolution of 
the Globe on its Axis.—T his ſeems to have originated 
with the late ingenious Mr JosEpnu HakRis, and lately 
improved by Mr. GEORGE WRIGHT ;—is extremely 
uſeful in tracing the Tracts of Captain Cook, and other 
Navigators, and ready in ſolving all Problems wherein 
Time is concerned ; ſhewing at once the Hour and Com- 
plement thereof to 12—with ſeveral other pretty Con- 
cluſions, by the further Addition of a Braſs Semi- circle, 
moveable on che Eaſt and Weſt Points of the Paper Ho- 
rizon. 3 | 
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VI. The Braſs Semi-circle of Poſition, —Th's is a 
thin Plate of Braſs, divided into 180 Degrees; its Uſe is 
(but it is never made unleſs beſpoke) ro meaſure the 
Diſtance of Places on the Terreftrial Globe, ' &c.—the 
Quadrant of Altitude ſupplies its Place, and is prefer- 
able in Practice. | 


VI The Mazixe's Cour ass. — This is uſeful in 
placing the Globe due North and South, when we would 
repreſent the Face of the Earth or Heavens, at any given 
Hour; (allowing for the Variation) - the beſt Place for 
fixing it being upon the Horizon, or immediately under 
it, at the North Point. 


Theſe are the real Parts which compoſe this uſeful 
Inſtrument; it will now be neceſſary to deſcribe the 
Imaginary Ones. | | 


* ” 
— — 


Of the imaginary PARTS and their USE S. 


I. The EQUATOR. — This is a great Circle equally 
diſtant from the Poles : it is not ſo termed, merely from 
dividing the Globe into two equal Parts, (for the other 
great Circles might claim the ſame Denomination ;) but 
that the Sun coming upon the EquinoCtial, and imme- 
diately over this Line, the Days and Nights become 
equal to all the Inhabitants of the Earth; it is called the 
EquinoCtial Line, and ſo well is it known by Navigators, 
that by them its common Appellation is the L1NE, 


The Equator or EquinoQial is divided into 360 De- 
grees, and 1s the Standard of all Meaſures, 


Its | 
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called the Northern and Southern Hemiſpheres ; ; to mark 
the true Points of Eaſt and Weſt in all Countries round 
the Globe; to determine the Courſe and Meaſure of the 


ing the Latitudes. 
* ; 


On the Terreftrial Globe this Cirele is divided inta 
twice 180 Degrees, numbered Eaſtward and Weſtward, 


London in Honour of the Place) till the Reckonings end 

on the oppofite Side of the Globe, 

On the Celeſtial Globe the Degrees are counted from 

the Beginning of Aries V, where the Ecliptic and Equi- 

noctial interſect each other, all round till they end at the 

fame Place z—and upon which rhe Right and Obbewiy 
Aſcenſions of the Sun and Stars are found. | 


— F ; 


II. The ECLIPTIC.——This is a great Circle, and 
ſigniſies the Line of Eclipſes, becauſe all the Eclipfes of 
the Sun and Moon happen in it. . | 


This is the common Path of the Sun, and contains the 
12 Signs of the Zodiac, named from ſo many different 
Animals ; z to each of which, is aſſigned a twelfth Part, 
containing 


Its Uſe is to divide the Globe into two equal Paris | 


Parallels ;—it ſerves as the Baſis for finding, and reckon- 


from the firſt Meridian (which in E ngland paſſeth through 


1 1 


A KEY To GEOGRAPHY. 43 


containing 30 Degrees ; ; their Names and Characters 10 


as under. 


Aries, Taurus, Gemini, Cancer, Leo, Virgo, 


y 8 N 


Libra, Scorpio, Sagittarius, Capricornus, Aquarius, Piſces. 
* = 8  .. 
The firſt Six are called Northern Signs, as lying on the 

North Side of the Equinoctial, and the laſt fix, Southern 


Signs, for the ſame Reaſon that _ are on the South 
Side of the EquinoCtial, | 


It is obſerved, that in March and September the "ll 
lengthen or ſhorten much; this is owing to the Obliquity 


of the Ecliptic; — and the contrary W in Pn: 


and December, becauſe | its Paralleliſſm >) | 


III. ZODIAC. This is a great Circle 16 Degrees in 
Breadth, and is the only one in the Heavens, that ad- 


mits of Latitude, in which the 12 Conſtellations are 
placed, which give Names to the 12 Signs : the Whole 
Motion of the Planets is performed in this Circle, in the 
Centre of which is the Ecliptic, or the Sun's Tet Road | 


above deſcribed. 


4 


IV. The HORIZON, is a Circte drawn round £ 
given Place on the Surface of the Earth. 


There arc different Horizons, wiz. Senfible and Ra- 
tional. The Senſible or apparent Horizon is ſo called 
becauſe it ſeems to divide the Earth from the Heavens, 
and the viſible Part of each from the invifible - or, in 
other 


F 
i 
| 
| 


o - 
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ether Words, is a Boundary o che Sight of every SPec- 
tator. 


cauſe it is comprehended by our Reaſon, and is re 
ſented on the artificial Globe by the wooden Horizon, 


| Zenith and Nadir Points, 


They differ in ſeveral Re ſpects — Rational di- 


8 the Globe into two equal Parts, the Senſible into 
two unequ il ones. 


1 — . — 
* - 4 * _ 8 — - 5 * =—_ \ 
_ _ — = 294 — — 22 — _ 
"_ —— — — — — mV 7 — —_ ä * . [Ep . 255 - | 
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The Semi-diameter of the Rational is equal to the 
demi- diameter of the Earth; but that of the Senſible not 
3 Miles at the Height of five Feet. 


To ſuch of my Readers as have made themfelves ac- 
quainted with the Square Root, it is apprehended that 
the following Theorem, illuſtrated by an Example, will 

be highly ſatisfatory, (ſuppoſing the Earth to be per- 
fectly ſpherical, and that the viſual Rays were to come 
uninterrupted to the Eye.) — 


Let the Diameter of the Earth which is 797% Miles 
be reduced into Feet, and we ſhall have 42081600 = 1a; 
the height of the Eye above the Surface of the Earth = bi 


— 


hence we have this Theorem, vi. Y a ＋ b x b = 
the Semi-diameter, of the ſenſible Horizon. 


EXAMPLE. "A 
Required the Semi-diameter of the ſenſible Horizoh 


| the Eye being 6 Feet above the Surface. 
OPERATION 


The Rational or aſtronomie Horizon, is ſo called, be- 


Both Horizons have the fame 825 which are the 


= ky K R = ws 


L 


18 


wh 


e 


me. bs 
=F, 1345 
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Feet. | be * 


Miles. 0 


V4zo81600+ . * 6=15889,92=5296,64 =, oog anf. 


Otherwiſe by.Logarithms (the. 8emi-diamerer@of the 
Earth, and Height of the Eye, being conßdered as the 
Sides of a plain Triangle. 2h 


R u L K. | +$r-44 33x * 
© 


Add together the Logarittinis "of the Sum of the 


two Semi-diameters of the Earth, with the Addition 


of the Height of the Eye, above the Surface; and to 
theſe the Logarithm of the Difference of theſe Sides : 


half the sum of theſe Logarithme will be the Lega: 


rithm of the nne of the 1 Horizon 
required. * f 9711 


ni 


OPERATION. 


The Semi- diameter of the Earth in Yards is "6h. FR | 


and the Height of the Eye above the Surface two 
Yards more. The Sum of both Sides is, { 


14027202—whoſe Logarithm is 741469712 


Log. of 2 Yards, (the Differ. of the Sides) ,3010300 


»„— A _ —____ 


Sum. 74489912 


6—— WE I—_R__— 


The half Sum ee 


is equal to 5236,64 Yards =3,009 + Miles, as above. 


The 
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The Senſible Horizon, which is generally uſed ! in 
Navigation, is divided by the Meridian ifito Eaſtern 
and Weſtern. The Eaſtern, that Part of the Hes. 
vens where the heavenly Bodies riſe; the weſtern Ho 
rizon, where they are obſerved to ſer ; it is alſo di. 
dided into _Y ane Points, Mer Welt North 
ine South. nas Wh e 

SN & . BE 4 » 39 * 

It muſt alſo be obſerved, that there are as many 
Horizons as there are Places on the Zarth; for as often 
2s. we change our Place, we change our Horizon ; and 
yet there are but three Sorts, VIZ. Right, Oblique, and 
2 Parallel ; according to the Poſitions of the sphere. 


+ . The MERIDIANS.— They are repreſented an 
the Globe by the brazen Meridian, although they a 
num berleſs; for every Place has its Meridian: When 
the Sun comes upon the Meridian of = Place, it it 
Mid-day. 


One Meridian js generally choſen as chief, fron 


which Longitude is reckoned ; it is variouſly placed} 


by Geographers; and known by being a double dt 
treble Line; by the e ah it ĩs made to E —_ 
London. . L 


: Thoſe Meridians which paſs through every fifteent 
Degree of the Equator or Equinoctial are Hour Circles 


_ Thoſe which paſs through every tenth Degree, al 
the terreſtrial Globe, are called Circles of terreſtnul 
Longitude ; and are divided into Eaſt and wy by 
the firſt ee 


VI. COLURSS 


my 
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ack: other at right A. igles in the Poles of the World, 
dividing the Equinoctial and Echptic into four equal 
Parts; the one paſſing through the Beginning of Aries 
and Libra, called the Equinoctial Colure, becauſe thoſe 
Signs are in the Equinoctial. : be 7 


The other paſſing through the Beginning of Cancer 25 
and Capricorn (two Solſtitial Signs) is called the Sol- 
ſtitial Colure ; it alſo paſſeth through the Poles of the 


Ecliptic. 


Note, The leſſer Circles deſcribed on Globes, are called. 
Parallel Circles, ſome of which have Names, as Tropics 
and Polar Circles. . - a 33 


VII. The TROPICS, are ge, being Parallel to the 


Equator, and diſtant from it 230 30“ neatly; that n 


the North Side, is termed the Tropic of Cancer, te 
which, when the Sun arrives, he has the greateſt North 
Declination, and all Places in Northern Latitudes have 
their longeſt Day and ſhorteſt Night, which happens abou+ ' 
the 21ſt of June,—The other on the South Side, at the 
ſame Diſtance from the Equator, called the Tropic of 
Capricorn, maketh the greateſt South Declination, and 
of Courſe the ſhorteſt Day and longeſt Night to the 


Northern Inhabitants, which happens about the 22d of — 


December. | 


VIII. The POLAR CIRCLES are ue, being ltd paral- 
le] to the Equator, and 664 Degrees diſtant therefrom, or 
233 Degrees from either of the Poles that near the 
| 8 North ” 


— 


VI. COLURES, —Tlieſe are two Meridians cutting oY 
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| Noh Pole is called the Aretic Circle, and the other the 
Antarctic Circle; theſe. Cireles are known on _ or 
* by being dran double or dotted, 


Moreover, theſe Circles divide the Globe into five 
Parts called Zones, wiz. one ns, two Temperate, 
ne two Frigid. | | 


| IX. The ToRR ZONE ADR all that Space be. 

tween the two Tropics, and is fo called from the excel. 
five Heat in that Region, the Sun being vertical twice a- 
Year to all who inhabit it; it is 47 Degrees in Breadch, 
and was ſuppoſed by the Ancients to be uninhabitable, 
but Experience: has proved the contrary; being ſo fruit · 
ful in many Places, as to produce two Harveſts in a 
Year, 


X. TEMPERATE'ZONES. Theſe are ſo called from 

their lying between the Extremes of Heat and Cold, that 

is between the Tropics and 22 1 
48 Degrees in Breadth. 


XI. FRIGID ZONES: Theſe, like two Shields, incom- 
paſs either Pole to the Diſtance of 231 Degrees, as was 
ſaid above; the Ancients believed, theſe. Zones to be 
equally intolerable with the Torrid, from exceffive Cold- 
neſs; but the great Aſtronomer Dr. EDMUND. HALLY, 
ſcems to aſſert, that the Weather muſt be as warm in the 
North Frigid Zone, when the Sun is in Cancer, as at the 
Equator when he. is vertical 1 W is 
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XII. CLIMATES, or CLIMES. Thele "Tralts are 
bounded by imaginary Circles on the Surface of the 


Earth, parallel to the Equator, on either Side thereof 
30 ;— 24 of which being of ſuch a Breadth from South 
t, North, and the contrary, that the Length of the axxi- 
ficzal Day in one Climate exceeds that of the former v 
half an Hour; the other fix by intire Months, 


7 U 4 
SR . 


* 


A TABLE of CLIMATES differing 


from each other by half an Hour, 
Ie en. [ampli ſ} || 5] _{Lai- [ampli 
ss | tude. | tude. E | & | tude. | tude, 
IE ED. M.jD. M. = SD. M. D. M. 
12 un ; 
ES es a 5 ** IJ 
q'1 ji2i} 8 2518 25 13 184]59 38 1 9 
| | | C.: | 
* 13 16 8 8 0 1419 [br 23} x 20 
| 3 [133]; 7 7 250 1519 062 2361 7 
11414 30 25 6 30 1620 63 22] © 4 
. | het NS Be 1 
— i 
5 oe 36 28] 6 8 {17 1204]64 . 9 . 
| | | 
* 15 [4 22} 4 54 18 7 64 49 0 9 
| * b 
17 152145 2514 7 19 niſßes 5 6M 
| 
| 8 116 149 13 32 20122 [65 47] © 26 
2 | 1 ORG | E | 
=_ [7 . ; 
—_—_ 0s 82 Of 2 57] Jar lat 66 7 19] 
| * 17 [54 27] 2 29] | 122123 166 20 © 4 
3 $4 | 1 1 
8 371 2 10 23 234166 2 0 8 
12 75 58 29 7 «| | 24 25 66 30 o * 
= — — et en nt — 9 
. CL I'M Ar E S differing by entire Months. 
WT Tj D 
| 1 at. | 5 Lat. SI Lat. 
i. | = I RE - 
| | — D. M. | | = P. M. 1 > = M. 8 
1 [67 21 | 11-3 473 2 I} 5 84 
2 {69 28 jj | 4 178 30 i 6 190. 8 
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This T ABLE has a two-fold Uſe.z the Primary 
to mark the various Lengths of the Days, at certain 
Intervals 3 the Secondary to 7 ho Degrees 
| 


of Latitude, at thoſe Intervals, 


It will be eaſy, by the above Table, to find what ED 

Climate any Country is in, by means of the Column 

of Climates correſponding with the other Columns, 

which expreſs the Length of the Day, and Latitude ; 

or without the Table, the Climate may be found by 

the Length of the Pay; for between the Equator and 

the Polar Circles, there will be ſo many Climates as 

there are Half Hours above 12, which is the Lengeh 

| of the Day, at the Equator, ——For Pample. Sup- 
poſe I would know what Climate London is in, Where 

the longeſt Day is 162 Hours) I fubtraft 12 from 

161, and the Difference in Half * viz. 9, is | thi | 

Climate required, | T3 


| XIIL LATITUDE « on | tha EARTH, is an ak my 
of the Meridian, contained berween the Equator and A 
| the given Place; to which, the Height of the Pole, 2 
above the Horizon, will always be etuaf; wid * 
| reckoned on the Brazen Meridian, of on the grüädu- 
ated ove upbn the Body of the Globe: It if eher 
8 North or South, as the given Plate is laue 0 a 
woch or Soutti side of the Euter. 3 


| XIV. LATITUDE in the HEAVENS. This is. 
15 an Arch of a Cirele of Longitude, comprehended be» 
rween that Point which is given, ani the Edliptic, m 
[:-- is counted on che Quadratit of Alditade, when ferewed” 
% over the Pole of the Ecliptic;; it is applicable tothe 
| 4 ns and all the Planets, except the Sun, Which, 
. - 
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KS Was before obſerved, never deviates From the 
Ecliptic, 62g 


Note, What ; is 8 ſaid o the Sun, * be under 


ſtood, apparenily, for it is the Farth, that really moves 


in the Ecliptic=The Sun being the Centre of the 


Syſtem, having one Motion only, which is central, 


and is performed in 251 Days, cannot poſſibly be ſup- 


poſed to viſit the different Signs of the Zodiac: tho 


perhaps, to convince the Vulgar of this Error (which 
they have enjoyed for Thouſands of Years) would 
be a Taſk not eaſily performed, 


"I is greatly to be wiſhed, that the FR of 


' Youth, were inſtructed in the Uſe of the Globes, and} 


the Principles of Aſtronomy ; which are ſo eaſily at- 


tamed. This would furprizingly enlarge the Ideas 3 


would cauſe the Mind to expand beyond the narrow 
ſublunary Views of Ignorance; and greatly advance. 


the Honour of true Religlon., | 


l 


XV. LONGITUDE. on the EARTH, is an n Arch 


= of the Equator, comprehended between the Meridian. 


of any given Place, and the firſt Meridian; (or that 
Meridian from whence the Longitude is reckoned; 31. 


and.is either Eaſt. or Weſt, as the given Place is Eaſt 


or Weſt of that firſt Meridian, Or it is an Angle, 
formed at the Pole, by the ak Looney andthe given 


f Place. er hk 1 * a 


Note. Two Places may — the ſame ny”. 


6 . cy # 
Sv. 1 N 4 5 1 AH 0 8 F („ dt SIT. 
* * * 
” 


vet not equally « diſtant from the hicſt Meridian, as N 
bs (cen ie Wei Table. e 


ie 


” >< 3 


Mile, anſwering to one Degree of Longitude,” in 
every Degree of Latitude, _ _., _., 
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8 = 3 of Miles, and decimal Parts of a 4 


Ry a 
{34 ils 


wn 


* 136 L 
D. L.] Miles D. L. | Miles B. L. | Mies 
l 59799 31 543 [6 | 29,09 
2 39,96 32 50,88 ] 62 28,17 
3 | 5992: f 33 3% 163 | 27524 
4 59,85 34 J 49974 64 | * 26,30 
WWW 49,15 | 65 2.5,36 
. 6. | 59-67 | 36 | 4%34"] v6] 2441 + | 
7 39,56 f 37 | 47,92) [067 1þ 123644 
$ 1728 6& | 52548; 
9 46,63 6g 1. 22,50 * 
10 45, 70 20,82 | 
11 45,28 71 19,53 
12 44759 72 18,84 
15 43388 73 1 27454 
14 43,16 74 16,54 
15 42543 TS f 19957. 
16 41,68 76 [|aqe - 
17 40,92 77 13,50 
18 40,15 78 1 
* 39,36 79 11,45 
— 28787 822.22. 
37776 81 82 
36,94 82 8,35 
36,11} 83 7,32 
35-27 84 6,28 
3441; | 85 fey 
33,55 86 4,18 - 
32,68 | 87 3,4 
31,79 88 2,09 - 
30,90 89 15,05 
30,00 90 | |. '0,00 


— 
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This TABLE i is com ute upon a Suppoſition, ha 
the Earth js truly „ and by the following Pro- 


rtion, as any One, 3 has * leaſt 1 of 
Trigpnomenty will ay * . 111; Nr 


. 


454 *% & 1 Vo WESC. 
. 


ol 9 ** 1 20 © 


Thus, As Radius 9 ? 
— 1 be be Co-sine, ne 8 
e eee Degree on the Equatat® 


Tuo te Miles of Iongitude in that Degree 
| n 1 7df Lee, which 18 required. * 25 


4 | 
1 ö | 
| 8 | Fai URLS Let i be required, to find the Ns 
3 | ber of Miles in ont Degree of e in "IA 
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XVI. LONGITUDE of any Point in the Heavens, 
| This is the Quantity of an Arch, contained between] 
the firſt Point of Aries, and a Circle of Longitude, 
; which paſſeth through the Sun or Star, orany aſſigned 
| Point of the Heavens, and is counted according to 
the Order of the Signs, | : 


XVII. ASCENSION is. the. RiGng of any Part af: 
the EquinoCtial above the Horizon, Nee an the 


contrary. 


| XVIII. RIGHT ASCENSION, is an Arch 1 | 
| the Equinoctial, contained between the Beginning 
5 of Aries, and the given Point, counted according to 
6:1 the Order of the Signs, Or it is an Angle, formed by 
| the Equinoctial Colure at the Poles, "and the Meri- 
dian, which paſſeth through NNE Fein, WET 1 
meaſured on the Eauinoctial. 3 | 


6s 6 


and Minute of the EquinoCtial (reckoned as before) 
which riſeth with the Centre of the Sun or Star, or 5 
any given Point in the Heavens. Obligue Deſcenſion 7 
5 the contrary, 5 3 


XX. ASCENSIONAL DIFFERENCE. This is 
the Difference between the Right and Oblique Aſcen- 


- ſion or Deſcenfion ; and in regard to the Sun, is the 

. exact Time that he either riſes or 795 before or r afro ; 

' Six o'Clock, | l | 
XXI. AMPLITUDE, is the crane of an Ae 


9. formed at the Place of Obſervation, between the 
| l Object 


XIX. OBLIQUE ASCENSION, is. that n. 2 
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Object and the true Eaſt and Weſt Point, at its Riſing 
or Setting, and is counted on the Horizon, from the 
laid Points accordingly. . 


XXII. ZENITH of a PLACE. This is the Point 


directly over our Heads, and is the Pole ot ako 
Zon, whether /enfible or N ; 


XXIII. NADIR. This 53 always ks hs te 
nith, and is the Pole of the Horizon of an oppoſite 
Hemiſ phere, whether ſenſible or rational. 


XXIV. AZIMUTHS, or VERTICAL cincr 
are great Circles g each other in the Zenith 
and Nadir, cutting the Horizon at Right Angles; 
; Theſe Circles axe not on the Globes, but are repre« 


8 ſented by the Quadrant of Altitude, when ſerewed to 


the Zenith. Azimuth is reckoned in Degrees on the 
Horizon, from the North and South Points. 


XXV. PRIME VERTICAL. This is. that 3 = 


Circle, which paſſeth through the Horizon at Right 
' Angles, with the Meridian of a Place, marking there- 
* the true Points of Eaſt and Weſt. 


XXVI. DECEINATION, is an Arch of rhe Mer 
dian, contained between the Equinodtial, and the 
Object obſerved 1 in any Point in the Heavens, and 

either North or South, according as it is North a 

South of the EquinoQtiat, counted on the Brazen Me. 
Tidian, | 


xxvn. ALTITUDE, 3 is an Arch of an n Azimuth 
or Vertical Circle, comprehendecd between the Horizon 
| 1 


2 1 
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ng nad any parallel of Altitude, and is meaſured. on | 


the the Quadrant. 


XXVIII. MERIDIAN ALTITUDE of any Ob- 
int ject, is its Altitude wane on the HE of any 
ri given Place. f 


5 XX1IX. ZENITH DISTANCE of any Obied, is 
Ze: the Diſtance of any Object, from the Zenith, and is 
te the Complement of its Altitude to 90 Degrees. 


XXX. CULMINATING of any Heavenly Body, 
is the exact Time of its coming upon the Meridian 
| of my Place, from whence it is obſerved. 


XXXI. ALMICANTHERS, are Parallels of Al- 
titude, or ſmall. Circles, parellel to the Horizon, run- 
ning through every Degree and Minute of the Meri. 
dian, whoſe Poles are the Zenith and. Nadir. 


POINTS. This is a flow: Motion; Which thoſe 

Points have, contrary to the Order of tlie Signs, at 
the Rate of 50. Seconds in. a, Near, or one Degree in 

72 Years ; by which Retrograde Motion, the whole. 
Circle of the Signs will revolve in 25920 Years, called. 

the Great Platonic Near; and; is 9 n. 
360 by 72. 


The Pupil: will obſerve, cher there Wy 
dawned in the Eaſtern World; and was reckoned a 


Science fit for the! greateſt Monarchs, that the Kqui- 
. Points have receded; n one whole 
SSW 


2 
* ** 


XXXII. RECESSION of e EQUINOCTIAL/ 
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sign; for Aries, or the Ram, wil be found in T av 
rus; Taurus in Gemini; Gemini in Cancer, &c. as 
they plainly appear on the Celeſtial Globe; neverthe · 


leſs, Aſtronomers continue the Characters in the Places 


wherein they were firſt obſerved, to ſhew the Aberra- 
tion of the Axis of the Earth, WER cauſes this WON» 
derful Phænomena. | | 


XXXIII. CARDINAL POINTS. 7 heſe are the 
four principal Points of the Compaſs, or Horizon, 
viz. Eaſt, Weſt, North, and South. . 5 


XXXIV. EQUINOCT IAL POINTS. Theſe are 
the Points, where the Equinoctial and Eeliptic in- 
terſect each other, in oppoſite Sides of the Globe; (or 
diametrically) the Firſt, or the Beginning of Aries, is 


called the Yernal Equinox, becauſe when the Sun 


arrives here, it is the Beginning of Spring. The Se- 
cond in the Beginning of Libra, called the Autumnal 
Equinox, becauſe, when the Sun-arrives there, it 1s the 
Beginning of Autumn, | 


XXXV. - REFRACTION, in ASTRONOMY, is 


the difference between the true and apparent Altitudes 
of an Object; and is wholly occafioned by the Atmo- 
ſphere, making the heavenly Bodies n higher, 
or more elevated, than they really are. This was 
- wonderfully manifeſted by ſeveral {;ollanders, who 


had wintered in the Iſland of Nova Zembla, Wn» 
1596, where they had a full View of-the Sun, when 


his true {lace was Four Degrees below the Horizolt 


It.is pf the utmoſt uſe to Navigators, in the Night, bf 
_. caulking 
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tauſing Mountains, Rocks, &c. to appear above their 


2 natural Height; hence they have an Opportunity of” 
y munning many Dangers that might otherwiſe befal 

7 chem; which | is a wonderful Mark of Diyine Prori- ; 
4 dence. LEE | 

a- 8 e . 
ü- XXXVI. TWILIGHT: This * a Medium "bw 


tween Light and Shade, and happens every Morning 
and Evening. When the Sun approaches warthin 28 
Degrees of the Horizon, in the Morning, Twilight de⸗ 
2? zins; and when he is depreſſed 18 Degrees below the 

Horizon, in the Evening, Twilight ends, 0 


15 XXXVIT. CREPUSCULUM. This is an imaginary 
T Circle, parallel to the Horizon, at the Diſtance of 18 
Degrees below it; Where the W and Ending 
of Twilight takes place, 


XXXV III. ATMOSPHERE, This ig a Maſe af; 
Air, which ſurrounds the Earth, and of which it a 
conſtant Companion; the Height of the Atmoſphere , 
has never yet been aſcertained, nor is it probable that 
it ever will 3 however, it it ſo rare above the Height 
of 45 or 46 Miles, that it cannot refle& the Sun-beams 
to the Eye. It ig to the Atmoſphere that we owe the 
Benefit of Twilighty-as well as our Health, our Strength, 
and Spring of Motion; the Conveyance of Sounds en- 
tirely depend upon it: the feathered Tribe owe their 
Exiſtence to this Source, 2 
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Of the Post rioxs of the SP. HE RE. 


A SPHERE can, haye but three Poſitions, vir, - 
Right, Oblique. and Parallel. 


meu Or RIGHT SPHERE, 


RG H SPHER E has its Poles in the Ho- 
riaon.; hence the Equator will paſs —_— the 
Zenith and Nadir Points. | 

The Places which have a Right Sphere, are thoſe 
on the Equator ; every Point of the Heavens will 
ſee, to move. perpendicularly above the Horizon, and 
will - deſcribe. Circles parallel to the Equator, in 
its diurnal. Notion, Thoſe. Stars which riſe together, 
will come to the Meridian together, and will likewiſe, 
ſer together; this js plain to any One who has prac- 


tiſed on the Globes and even to thoſe who have not 


known the Vic of the Globes, by we reaſoning vp- 
on it. 


The OF AN, ALI QUE, SP. HERE, 
An Oblique: Sphere, is when the Horizons cuts the 
Equator at oblique: Angles, one Pole being above it, 
aud the other below it; the one always being viſible, 
the other always: inviſible. The Equator is half a- 


Sphere, but the Days land Nights are never equal but 
when the Sun is in the ,EquinoQial; a he is: paſſipg 


from North to South, and the contrary, in March and 


September; ſo that all the Inhabitants of the Earth, 
except. 
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except under the Equator and the Poles, have: the 


Globe in an oblique Poſition, and 18 moe or leſs 
oblique, as the Pole is more or leſs elevated. I 


"7 * K A ee ects! 
Ut. Or a PARALLEL SPHERE, 


In a Parallel Sphere, the - Equator coincides ich 


the Horizon, and the Pole of the World with the 
Zenith: the Poſition of this Sphere, agrees with 
none but the Inhabitants of the Poles of the Earth. 


Celeſtial Bodies deſcribing Circles 15 to the Equa- 
e to the Horizon; 


tor, will alſo defcribe them park 
conſequently, a fixed Stir in either Uernifphere, 
can never ſet to its reſpective Pote, Hence it is, thit 
the Sun being fix Months on either Side öf the Lqua- 


tor, thoſe Polarians (if any there be) muſt have fix 


Months Day, and fix Months Night, altethately, 


Note. On thefe Poſitions of the Sphere, the diffetent 
Projections uſed in Maps are grounded, 3 
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The SiruarIon of PLACES and INH A- 
BITANTS of tr E ART H, with reſpect 
to their PARALLELS, MER 1D1ANS, and StA Dbows. 


LACE S are generally put. in Oppoſition three 
different Ways, by reaſon of the Terreſtrial Circles, 


whence they may be diſtinguiſhed into three Sorts. 


I. Thoſe Places, which by their Situation, are on 
oppoſite Meridians, and ſame Parallel of Latitude, 
A = 


r 
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having the ſame Altitude of the Pole, but the diff 
-ence of Longitude 180 Degrees, are termed Periteti. 
The Days and Nights are equal, as well as the Sea» 
ſons of the Vear; only, that When it is Day with One, 
is Night with the Other, and vice verſa. Places un- 
der the Pole have no Periceci, | 


5 
1. Places ſituated on the ſame Meridian; but on 


oppoſite Parallels, ſo as to have the ſame Latitude and 
Longitude, but on contrary Sides of the Equator, are 
Anticei to each other; their Seaſons. of the Year ate 
contrary, and the Days of the one, are equal to the 

Nights of the other, theugh the Hours of the Day and 

p Night are the ſame ; that is, when it is fix O'Clock 
in the Morning, with the one, it is fax o Clock with 
the other alſo. 


UL. Places on 3 Meridians, and —_ 
Parallels, as well as on oppoſite Points of thoſe Pa- 
rallels, differing 180 Degrees in Longitude, but have 
the fame Degrees of Latitude, though on contrary 
Sides of the Equator, are termed Axtipodes to each 
other, being diametrically oppoſite. The Seaſons of 
the Year to thoſe. Places are contrary, as well as the 
Days and Nights ; for when it is Summer with the 
one, it is Winter with the other; and when it i 
Day with the one, it is Night with the other, &c. 
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Note. What is here ſaid of Places, may be applied 
to the Inhabitants, 


The 


[ he 
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The INHABITANTS of the ART H, 
in reſpeCt to their Syanpows, are diſtinguiſhed inte 
Anpbiſcii, Aſcli, pe and Feriſcii. : 


I. Or THE n 


HE S E are the Inhabitants of the Torrid Zone, f 

and are ſo called becauſe their Noon Shadow i is 
caſt different Ways, according as the Sun is North - 
ward or Southward of their Zenith. When the Lati- 
tude and Declination are the ſame, thoſe Inhabitants, 
where the Sun is vertical, will have no Shadow at Noonz 
hence they are termed Aſci?. 


II, Or THE HETEROSCIL 


Theſe are the Inhabitants of the Temperate Zonez 
and are ſo called, becauſetheir Noon-Shadow will al- 
ways fall one Way, according tothe Zone they inha- 
bit; that is, thoſe in the North Temperate Zone, 
will have their Noon-Shadow caſt due North; and 
thoſe who inhabit the South Temperate Zone, will 
haye their Meridian Shadow caſt due South. 155 


Note. Thoſe Inhabitants of the Earth whoſe Jor i it. 
is to dwell under either of the Tropics, will become 
Aſcii once every Year, i. e. when the Sun arrives at 


| thoſe Tropics reſpectively. 


III. Or THE P ERISCII. 


Thefe are the wretched People (if any) who inhabit 
the Polar Regions, and have their Shadows (when the 
Sun is in their Hemiſphere) turned quite round wy 
24 Hours, 
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CONTAINING, 
A Coupzxpious SYSTEM of the GEOGRAPHY 
ö a . WL OE. v3 


— 


T _ ane of the Tann 
TRIAL GLOBE, is natur 
vided. 


I. The SURFACE of the EARTH, ; is parumlly dis 
vided inta Land and Water, as when it received its 
Form, and when Gop ſaid, ** Let the Waters under 


UEQUS, Or un 


and politically di- 


ie Heavens be gathered together unto one Place, and 
| ler the dry Land appear.” - | 9 


IL The. SURFACE. of the EARTH i is political 
divided; the Land:jato. Empires, Kingdoms, States, 


Se, The Water into Oceans, Seas, Lakes, Rivers, &c. 


by the  Artifice of Man, for the benefit of Trade and 
Commerce; each of which Diviſions, ſhall be explain» 
ed or deſcribed, as follows : and firſt, of, the Natural 


Divibons. 
Or - THE L 8 * b. 
1 CONTINENT, is a large Quantity of Land, 


in, which are many, Countries, without being ſeparated 


by geas, Such. are the. Continents. of Europe, Aſia, 
Africa, and America, which four are called, the Four 
— of the World, or its e Diviſions. 


II. PE. 


f 
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II. A PENINSULA, is a Part of Land, almoſt ſur- 


rounded by water ſuch is the Morea in Greece; Gib- 


raltar, in Spain; even Africa itſelf is a Peninſula, 
III. An ISTHMUS, is a narrow Neck of Land, 


joining, a Peninſula, as the Neck doth the Head to 
Body; and ſuch is the Ifhmus of Suez, which joins 


Africa to Aſia; the Iſthmus of Darian, which 9 
North and South America. | 


. A ech is a Part of Land, which 


ſtretches a great way into the Sea, and is ſometimes 


called a Cape, Head-land, or Point; ſuch is Cape 


Horn, the Cape of Good ws Land*s -Eng, in _ 


land, &c. 
V. An ISLAND, is a Portion of Land, | 2 


ſurrounded by Water, as Great 3 Ireland, ure 


Holland, &c. 


VI. A SHORE is chat part of Land which borders, 
en the Sea, whether Iſland or Continent. 


Or TIERE WATER. 
I. An OCEAN, is a large Collection of Witte not 


divided, or interſected by Land. Such are the Allau- 


tie, the Pacific, and Ethiopic Oceans. 


dea, the Baltic, &c. 


UI. A 


# 


” * a 
II. A SBAjs a yart of Water almoſt ſurrounded with 
Land, except one narrow Space or Neck, as the Red 
Sea, the Mediterranean Sea, the Euxine, or Black- 
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III. A STRAIT is 4 narrow Space of Neck of 
Water, joining one Sea to ànother, or of a Sea to 
an Ocean, as the Straits of Gibralter, Straits of Ba- 
balmendal, che Straits of Sunda, Malacca, Ke, 


A LAKE is a a Quantity of Water, entirely ſur- 
rounded by Land, as Aral and Baikal in Great Tar- 
tary, the Dambea, in Abyſſinia, Ladoga and Onega 
in Ruſſia; and indeed the Caſpian Sea, though it re- 
cejves the Water of fo many large Rivers, cannot 
properly be called any thing elſe than a Lake, FLY 


V. A BAY or GULF, is a Part of the Sea which 
runs a great way into, the Land, ſo as to be three parts 
in four ſurrounded by it: ſuch is the Gult or Bay an 
Mexico, Gulf of Venice, Bay of iba &c. 


VI. A RIVER is a Stream of freſh Water, rifing 
from one or more Springs, and running through ſeve- 
ral Countries, falls at length into ſome Lake, Sea, or 
Ocean ; ſuch is the Wolga, the Danube, the Ganges, 
Ty | | a 1 


Secondly, The Terraqueous Globe is politically di- 

vided, as was ſaid before, into Empires, Kingdoms, 

States, &c. for the Benefit of Trade and Commerce. 
Ard fiſt, of the Land, which is divided into four large 

Continents, &c Europe, Aſia, Africa and America; 

with the Addition of South India, and the Arctic and 

Antarctie Lands, with ſome other Tlaces of e diſ- 
| covery. ; 
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Or E UR OP E IN GENERAL. | 


UROPE, which is by far the moſt populous of 
the four Quarters, is bounded on the North, by 
the North Sea; on the Eaſt by Aha; on he Weſt by 
the Atlantic Occaa'z and on the South by the Medi- 
terranean Sea, which ſeparates it from Africa. II is 


in Length about 3500, and in breadth about 2500+ 


Miles; being cumprehended between 35 and 72 De- 
grees of North Latitude, and between 10 degrees of 
Weſt, and 60 Degrees of Eaſt Longitude, "Tr 


The Air is Temperate, the Soil is in 8 fore | 
tile; it is mighty in Trade, abounds with all manner 
of Riches, and excellent in all the Arts and Sciences. N 
The krofeſſed Religion is Chriſtianity. 7 


As Europe is divided, it contains thoſe Empires, 
Kingdoms, &c. mentioned in the following Table, 
with the principal Iſlands, Seas, Gulfs, Bays, Rivers, 


K&c. annexed; the Poſition of each Kingdom, in re- 


gard to the Middle of the Continent; the Diſtance of 
the Capital of each Country from London, in Britiſh 
Statute Miles, and the Length of the longeſt Day, at 
each; as exhibited on Meſſrs. Palmer and Newton's 


15 Inch Globes; being the ſize uſed in my School. 


The 
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70 
The T A B L E. 

Countries _]Pobrion ap. Cities [Dil. fr. Lon LongeſD 
? | 5 N H. M. 
France 1 | 426 15 83 
Spam.” V 799 24 * 
[Portugal S. W. 990 | 14 ©: 46 
Tray 1 8. 9o4 15: 00 
Sardinia [S. 650 [15 20 
| . acilties.. 8. | 2009 j 14% $5 
{-witzerland | Mid, 452 | 15 3.6 
IJ. Provinces W. 180 | 16 4 34 

Germany Mid. 1 730 |'35:t 
Bohemia Mid, 1 * bqo | 15 1 | 
(Hungary + E. 904 | 15 36 
IPolend. _+ Mid. Þ 869 16 1 30 
| [Pruffia IN. 590 | 216 : 82 
| Sweet N. 860 18 115 
[Denmark N. W. 4 penhagen 38356 7 2 7 
Norway N. W. Berge 4642 18 36 
RRuſſia N. E. 1320 | 18 3:30 

{Turkey in | E 

IEK Europe S. E. ) WL 
_"—_ England W. Pn | 16 : 8b 
R {Jcotiand W. Edinburgh 318 | 49 +10 
| Patios e N 4-330: 16: 4 


To Eutops belong the following Iſlands, &c. 


the Weſtern and Northern Ocean are Great Britain, 
Fieland, Orkneys, Shetland, Hebrides,  Icclaud, Weſt 


| Greculand, &. 


In the Mediterranean Sea, are Nen Majorcay Mi. 


- Norca, Sardinia, Corſica, Sicily, Candia, Leucadia, 


Malta, and ſeveral ſmaller Iſlands of leſs Note, in the 
, Archipelago, which were celebrated in the Jn ot 


Ancient Greece. 
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In the Engliſh Channel are Jerſey, Guernſey, Al- 


| derney, Sark, and Wight, Iſlands; 


In the Baltic are likewiſe ſeveral Iſlands, the prin- 
cipal of which are, Zealand, Femen, Boreal, 
Oeland, Gothland, Oey the Oſel, &c, 


The principal Seas, Gulfs, Bays Straits, 


and Rivers, in Europe. 


1 E Mediterranean Sea, having Europe on the 
North, and Africa on the South, 
The Adriatic, between Italy and Turky, 
The Euxine, or Black Sea, between Europe and 
Tu ky. 
The German Sea, between G and England. 
The Sea of Aſoph, between Europe and Afia, 
The White Sea, N. N. W. of Ruſſia, _ 
The Baltic Sea, between Denmark, Sweden, Pe- 
land, &c. 
The Engliſh Channel, veridglit England and France, 


The Iriſh Sea, or St, George's Channel, | between - 


En gland and Ireland, 


Spain, 
The Gulf of Venice in the Adriatic. 


The Gulf of Finland, between Ruffia and MEL; (2 8 


The Gulf of Bothnia, in the N. E; Kants of Swe 
den; | 
The Straits of Gibraltar, between x the Medicerra 
nean and Atlantic, 


The : 


The Bay of Biſcay, formed between Tung anc. 2 3 
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The principal RIVER S. 

THE THAMES, in England, which riſes 
in Glouceſterſhire, and paſſing Oxford, Abivg- 
don, Reading, Maidenhead, Windſor, Kingſton, Rich- 
mond and London, falls into the German Sea, at 
r N by Ke j 

The Severn, in England, riſes in Montgomeryſhire, 

and falls into the Atlantic Ocean below Briftol. 

.The Trent, in England, riſes in Staffordſhire, and 
falls into the German Sea, below Lare 
Hull. IS, 

The Forth, in Scotland, riſes in Montieth, and form- 
ing the Frith of Forth 1 into the German Sea. 

The Shannon, in Ireland, riſes in Lictrim, and falls 
into the Atlantic; after a long Courſe through the 
Counties of Leinſter, Connought, and Munſter. 

The Dwina, riſes in the Eaf of Ru ſſia, and falls 
into the White Sea, at Archangel. 

The Wolga riſes about the Middle of Ruſſia, and 
after a long Courſe empties ſelf into. the Caſpian 
Sea. 

The Don riſes alſo in Ruſka, and empties ne inte 
ks Black Sea. 

The Danube riſes. in Swabia, and ts thro 
Vienna, Preſburg, Buda and part of n falls inte 
the Black Sea. + 

The Rhine, riſes in Switzerland, raking i in its way, 
the Lake of Geneva, Lions, &c. and falls into'the 
Mediterranean. 
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he Weiſel, riſes ſouth of Sileſia, as paſſing, thro? 
Cracow and Warſaw, falls into the Baltic Sea. | 


The Rhone riſes in Switzerland, taking in its Way 
the Lake of Geneva, Lions, &c. and _ into the ** l 


nnn % 


The Seine riſes in Burgundy, and walking Paris | 


falls into the Engliſh Channel. 

The Tagus riſes on the Conknes of 8 0 
ſhaping its Courſe Weſt, waſhes the Walls of Tole- 
do and Liſbon, near the latter of which it falls into 
the Atlantic. 


The Tiber (famed of old) riſes in the Appennines, 


and paſſing thro* Rome, diſpoſes of his Stream in the 
Mediterranean. . 


The Po (equally famous with the Tiber) riſes in 


Piedmont, and paſſing by Turin, in its Courſe caſt- 


ward, falls into the Gulf of Venice. 


Or ASIA in GENERAL. 
$I A is bounded on the North by the main Sy- 
thic, or Frozen Ocean ; on the Weſt by Europe, 
and the Red Sea; on the aſt by the great Pacific 


Ocean, or South Sea, which divides it from America; 
and on the South by the Indian Ocean, 


This Quarter of the Globe is comprehended between 
the Equator and eighty Degrees of North Latitude, 
and between 25 and »80 Degrees of Eaſt Longitude, 


G the 


2 8 2 
- 4 r — 
mah +3 — 
3.5 


pen 7 - 


Oy 
© > -—— ꝗ—— 2 WW —— — — 
- 


* 
U 
p 4 2 
1 


r 


7 v 8 * *» Av» 
—_ — — — —_ 
a a 7 
— — 
Aa. 7 
= 


e A ky "7 
— e 
— —— — 
— rr n 4 
my DOS Ds at — — 
— —— — . 


= — E - 
- \ 
— — — > 
— - 
. — = - 
r 
— — 
* 9 


* 


\ 


— 


= 


— 


, 
* 


25 A KEY ro GEOGRAPHY, 


- the Continent- being abqut 5213 ſtatute Miles, in 


Length, from North to South; and about $552 in 
Breadth, from Eaſt to Weſt. It is renowned as be- 
ing the Place where Man was firſt created; for the 
Garden of Eden; the Riſe and Fall of the greateſt 
and mightieſt Monarchs. It was honoured by the 
Birth of our bleſſed Lord and Saviour, by the many 
Miracles he wrought among the Unbelieving, and by 
the glorious Redemption of the World. "The 
Natives are of a ſwarthy Complexion, and for the 
moſt part, Pagans and Mahometatrls, | 


The principal Diviſions of Afia, will be ſeen in 


the following Table, with the Poſition of each Part, 


in regard to the Middle, the Capital of each, with its 
Diſtance from London, and Eongeſt Day. 
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Kingdoms Ch. Cities | Diftance N 
& 8 | N e & Towns. fr. — — — 
Tackey m | W. Burſa | 24598 
| Aſia, in- Smirna 1633 
cluding and | Aleppo 1 2120 
the Leiſer |. Damaſcus 2241 
Aſſa. | S. W. | Jerufalem 2274 
— | Mecca 2988 
Arabia. | S. W. | Medina | 2.720 
| 3 Moch 3614 
perſia with Iſpahan 2515 
part of | 1 3058 
Circaſſia, | Gomba- N 
Mingrelia 8. . W. roon | 3267 
| & Uſbeck | Samar- | 2 
Tartary, | 4 UE 3186 
India, weit Dein1 4294 
of the 8 Agra 4366 
Ganges & I Lahor 3944 
Golconda I Golconda. I 4846 
India, caſt | 
of the | | | | 
Ganges Ava > 8282 
compre- | Arracan ,þ 5280 
hending Pegu 5590 
Ava, Ar- Siam 5900 
3 s 8. E. | Malacca | 6533 
$1, $ ney; .- | Cuabang © 8768 
Laos, Ma - Cambodia ! 6146 
| ſacea, Keceio $649 
Cambodia | | Quininz | "6546/7 
Tonguin, | | 
Cochin—= |. | 1 F 
Ch ina &c | | 1 
China, in- Pein 3800 "| 14; 54 
cluding | S. E. | Nankin | 5690 14: 
Korea, Canton . 3876 43 23 
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s — | 
|! ingdoms | Ch. Cities | Diſtance | Lone 
on & States. 4 oftior | & Towns | fr.Lond, Daz. 

| | | H. N 

hineſe * 
artary | E. | Ruing i | 48; | 18.926 


ogul Mid. | Pons. | 4796 [| 13:58 


— 


Tobolſkoi | 2433 [ 


| 
— ; — * 


— 


almuc 7 No parti- 
| N. W — — 


„ 


r 
bs - . - 4 


eee e, es ede in tho th 
vant and Archipelago, in poſſeſſion of the Turks, and 
hole aher me Oriental Iſlands in the Indian Oer 
of which thoſe of Japan, Sumatra, Java, Formoſa, 
Borneo, Aynian, the Philippines, Celebes, Macaſſar, 
Gilolo, -Ceram, Moluccas, Banda, Cor Flore, 
and Timor, are the principal. 


SEAS, &c. in AS 1A. 


The Eaſtern Ocean, or great South Sea. 
The Caſpian Sea, on the North of Perſia; 
The Icy Sea, within the Arctic Circle, 

The Sea of Len, N. E. of Taru. 
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Japan Iſles, 
The Bay or Sea of Bengal, between the Eaſt and 
Weſt parts of India, 
The Arabic Sea, between Arabia and India. * 
The Indian Sea, on the South of the Arabian Seay 
The Gulf of Perſia, between Perſia and Arabia. 
The Gulf of Siam, between Malacca and Cambodia 
The Gulf of Cochin China. 
The Straits of Malacca, Sunda, Macaſſar, &c. 


Prineipal RIVERS in As1a. 
THE Oby and Jeniſſa, which rife in Calmuc Tar- 
tary, and diſpoſs of their Floods in the Northern 
Ocean. i x f 
The Euphrates, which riſes near Erzerum, divides 
Turcomania from Natolia, Diarbec from Syria and A- ' 
rabia, paſſing trough Eyraca Arabic, by Baſſora, 
and empties itſelf into the Perſian Gulf. 3 
The Tigris, which riſes in Turcomania, ſeparates 
Diarbec from Curdiſtan, and waſhing the Walls of 
Bagdat, joins its. Waves, with the Euphrates, i in * 
raca Arabic. x 
The Ganges, which riſes in Thibet and paſſing 
through Indoſtan, diſcharges itſelf into the Bay * 
Bengal. 
The Indus, which riſes in the Mountains on the ' 
Copfines of Great Tartary, and falls into the Gulf of 


Feindi. 7 
'Thy 
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be Grocei, which riſes in the Purbet Mountains, 
on the South Weſt of Thibet, paſſing through that 
Country, enters China, and after croſſing that exten- | 
five Empire, falls into the wy of Nankin, 


Of AFRICA in general. 


HtS extenſive Peninſula is bounded on the Eat, dy 

the Red Sea, or Gulf of Arabia, and the Iſthmus 

of Suez; on the Weſt, by the Atlantic Ocean, which 

ſeparates it from America; on the North, by the 

Med terranean, which ſeparates it from Europe; 3 and 
on the South, by the Southern Ocean, 


This Quart ex of the Globe is ſituate moſtly in the 
Torrid Zone; and is comprehended between 34 De- 
grees of South and 37 Degrees of North Latitude; and 
between 1 20 Weſt, and 5120 of Eaft Longitude; 
being cooo Miles in Length, and about 3991 in 
Breadth. | 


' The principal Places in Africa are exhibited in the 
following ] able, with their Diſtance from London, 
and the longeſt Day at each, as appears 7 the Ter- 
refrial Globe before mentioned. 


- The interior Parts of Africa are leſs as than 
© any other Part of the Globe; the Natives being, in 
general, of an indolent and ſavage Diſpoſition : hence 
all. Attempts to reclaim them have hitherto,proved 
abortiye. 1 he prevailing Religion is that of the fa- 
mous Impoſtor Mahomet, in whoſe Tenets they are 
_— Gr TABLE 
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N= | 
E ö > Diſt. from "Longeit| 
Nations. Chief Cities. | London: | Day. 
| ; H. NI. 
, Morocco | Fez | 1294 F- 24:3: 4 
/ > | Algiers Algiers 1040 | 14: 30 
us 2s Tums Tunis 1112 14: 30 
ch 12 Tripoli Tripoli 1460 14: bf 
he Barca. Albion 2016 | 13: 56 
* Egypt Grand Cairo 2209 13: 48 
Biledulgered | Dara 1702 13:47 
Zaara Sahhaga 2085 x3 : 26 
| Negroland Tombut 2636/ 12: 53þ 
he Guinea Benin 3026 12: 26 
e. f Nubia |] Nubia 28 % | 23 1 ah 
nd bt | Ys 2 | YE I 
33 b Abyſſinia | Gonder 2304 |}, 12: 45 
Ho 7 | | 1 Weeks e 
* 5 ( Abex. Doncala 3727 13: 8 | 
| * Loango | Loango I 3759 12 15 
| .= Congo St. Salvador 3924 {| 22; 20 
the © Angola | Loando | 4170 | 12% 3” 
on, 2 Benguela | Benguela 4394 | | 22: 45] 
oye — Matanan | ] N 
Anian Magadoxo 4205 12 : rol 
| Mehnde or 4399 12: 15 
"i Zanguebar ( Moſambique 5249 |} 232: 641 
Monomotapa Monomotapa 5491 | 13:46 
Wk | Monemugi |} Sena | 5986 13: 4 
Ce Sofola | Sofola, $447 {| 13-3 28 
hol 22 nation . e 
Caffaria, or\ | Cape o 6 1 
fa- 3-24 Hottentots/ Good Hope NA — 
are 5 ; he ” 
BLE, 


Prin 


* 
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Principal ISL ANDS in Africa. 


ABELMANDAL, Zocotra, Comora Iſles, Mada- 
gaſcar, Mauritius, Bourbon, St. Helena, Aſcenſion, 


St; Matthew, St. Thomas, Princes Ifle, Cape Verde _ 
Iſlands, Goree, Madeira, Canary Iſlands, and the 
AZores; the latter of which are ſometimes reckoned. 
among the European Iſlands. 


The principat SEAS, coins &c. 


H E Red-Sea, between Africa and' Afia, 
The Mediterranean Sea, between Africa and Eu- 
rope. 3 | 
The Channel of Mozambique 
The Bight of Benin. | 
The Straits of Babelmandal. 
The Straits of Gibraltar. f | 
The Gulf of Sofalia, r | 1 


=D. ooh 


N >. 340. 


L 
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The n RIVERS | in Africa. 


HE Nile, which riſes in the Middle of Abyſſinia, 
paſſes through a Part of Nubia ; when entering 
Egypt, it is joined by the double Stream of the Rivers 
Nubia and Sira 5 becoming thus formidable, by tribu= 
- _ tary Streams, enters the Mediterranean, in ſeveral | 
Branches, At a certain Scaſon of the Year, the 
Nile deluges a great Part of Lower Egypt. 


The Niger, or Senegal. This River takes its Riſe 
at Lake Niger, in Ethiopia, paſſes through a Part of 


* 
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| the Deſart, and after- running the whole Length of 
Negroland, diſcharges itſelf into the Atlantic. 


The Gambia is a Branch of the Niger. 
Cuma. This River riſes on the Borders of Mono- k 
motapa and paſſing through the Middle of Mone- 
mugi, diſcharges itſelf into the Channel of Mozame 
bique, 5 % 


Or AMERICA IN GENERAL. 


Hs Continent is divided into two large Penin- 

ſulas, the northermoſt is called Mexicana, or 
North America, and the ſoithermoſt Peruana or South 
America, 5 | 


The former is divided into ſeveral Provinces, which, | 
till the late unhappy Rebellion, did Homage to Great 
Britain's Monarch ; having been diſcovered at the 
Charge of Henry VII in 1497. 


The fecond Peninſula contains ſeveral Pala 
belonging to the Kingdoms of Spain and Portugal, "i 
and was diſcovered by Columbus, in 1491 at the 
Charge of the Spaniſh Monarch Ferdinand, or rather 
of his Queen Ifabella. 1 


This large weſtern Continent, extends from 80 
Degrees of North, to 57 Degrees of South Latitude, 
and between 35 and 136 Degrees of Weſt Longitude, 


: from the Meridian of London. It is bounded on the 


Eaſt, by the Atlantic Ocean ; on the Welt by the Pa- 
cific Ocean; by Frozen Regions on the North; and 
on the South by the Great South Sea. 


a. 
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Countries Lengl Bread Chief Cities ·elonglDiſt. fr. 
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-The Iſthmus of Darien, by which thoſe two Penin- 
fulas are joined is near 500 Miles in length, and fo 


narrow near Panama, as not to exceed 6o Miles, 


. GRAND DiviszoNns of SOUTH AMERICA, 


; 


— 


5 Braz 


- } Amazons 
4 


1<cria 
Firma 


| gellanica 


or Pata- 


| *£OMA 


1 


"Guiana 


1400 700 


— 


1800 | 1500 


1500! 1000 
s 
1200 500 
— — 
700 300 
2 00 9100 
1200 960 
- | 48 


Panama Spain 
Lima Ditto, 
Buenos Do. & 
Ayres Jeſuits 
St. Jago Spain 
Its Na- 
| ' {| tives 
| 
dt Sebaſtian} Portug 
£ Its Nat. 
Surinam & Dutch 
Cayenne. French 


5424 
6325 
7089 


— — — 


7262 
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| 83 


Of the GRAND Divistons of NORTH AMERICA, 
together with the Length, Breadth, Chief Towns in 
each; the Kingdoms to which they belong, and the ' 
exact Diſtance of each Capital trom LONDON, 
in Britiſh Statute Miles. 


i 


a 


To 


Countries | Dir 
and 1 Breadt Ch. Cities = from | 
Colonies, |} | | | London 
Old Mexico] 2000 | 600 [Mexico Spain $770 
N. Mexico] = | | 3 
and | 2000 | 1600 [St. Fee Ditte 5074 
California | 
2 | E - New . 4 
Louſiana G Ditto. 
„ | St Augulſ- France 4343 
A D | £00 | 440 | tine & and | TY 
| 88 Penſacolaſ Spain. 4621 
N. & S. Ca- | 8 | | a : 4 
rolina and | 7o0o | 380 [Ch Town|United} 337 
Georgia E S2vannahjStates. | 4770 
133883 Aa: James's a 
hh ar 750 249 | Town. Ditto. 375 
Maryland J 140 | 235 [Anapolis | Ditto, 3614 E 
Penſylvanial 300 240 ghar ae Ditto. 3 510 2 | 
The Jer- HY Perth : PRs 
2 160 60 | Amboy | Ditto. 3475 | 
New York | 300 | 150 PN. Yors | Ditto. 3481 
N. England | 550 | 200 [Boſton | Ditto. 3267 
OY N Great | . ym 
ove Scotiaf 350 | 250 [Halifax. Briezin 29869 8 
Canada oo | 200 [Quebec Ditto. 3266 


— 
= 
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"BY, 11 881 ERICA belong the following principal 
Iſlands, vz. 


ON. Iſland, Staten-Iſland, Rhode-Iſland, Cuba, 
Porto Rico, Virgin--Iflands, Trinadada, Chiloe, 
Guadaloupe, St. Lacia, St. Bartholomew, Diſeada, Ma- 


rigalante, St. Euſtatius, Curaſou, St. Thomas, Santa 


Cruz, Jamaica, Barbadoes, St. Chriſtopher's, Anti» 
gua, Barbuda, Anguilla, Dominica, St. Vincent, Gre- 
nada, Tobago, Newfoundland, Cape Breton, St, 


John's, Bermudus, Bahammas, Falkland * ö 


' and the Ifland of Delfugo. 


Principal SEAS, BAYS, STRAITS, Ke. 


THE Caribbean, or North Sea. 
The Red Sea, or the Gulf of Califorma. 


The Bay, or Gulf of Mexico. 
The Gulf of Florida 
The Bay of Fundy. þ 
_ The Bay of Panama, 
Gulf of Campeachy, 
. The Bay of Honduras. 
The Gulf of st. Lawrence 
Baffin's Bay. 
| Hudſon's Bay. 
© Hudſon's Straits, 
Straits of Magellan. 
Straits La Maire. 


we 
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The principal Rivers in AM i R ICA. 
s T. LAURENCE; which riſes in Lake Elias, - 
5 paſſing thro? ah Lake, Erie Lake, and Lake 
4 Ontario, waſhing Montreal and * falls into the 
8 | Bay of St, Laurence, | 3 
15 N d 5 
75 Mimſfippi (now St. Louis) riſes in Sioux, Lake, 


. to the Weſt of New South Wales, and after receiving 
% into its Boſom a great number of Rivers, parts wich 
its Flöod in the Gulf of Mexico. 


8. Horch River, which riſes in New Mexico, and fall 
into the Gulf of Mexico. 


Blue, and Colorado Rivers, riſe in the unknown 
parts of New Albion, and fall into the Vermilion 
Sea, or Gulf of California, 


River Grande, which rifes near St. Fee, in Terrs 
Firma, and falls into the Caribbean or North Sea. 


River Orenoque, which riſes on the Borders of 
Peru, paſſes a conſiderable Way on the Borders of 
Amazonia, then ſhaping its Courſe due North, falls 
into the Atlantic Ocean, | F 


Amazons; which riſes almoſt on the weſtern Coaſt. | 
of Peru, and taking a winding Courſe of ſome thou» 
lands of Miles, falls i into the Atlantic Ocean, near the 
Equator, | 
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Rio de la Plata; which riſes in Lake Xarayes, i in 
Paraguay; and after running the whole Length of that 
Country, falls into the Southern Ocean, below Buenos 
Ayres. | f 


o SOUTH INDIA. 
N DER this Title is comprehended thoſe ſeveral 
Wands, which were unknown to the Ancients; 


| but have been diſcovered by different European Navi- 


gators ;, and foremoſt in that Liſt ſtands our own 
Countryman, Capt. James Cook, Who was ſhametully 
murdered by the Natives of Owyhee, i in his: third 
Voyage Round the World, in February 1779s whoſe 


Death muſt be a real Loſs to, Europe. 


The principal of thoſe: Iſlands. in the Southem 
Ocean, is. New Holland, comprehended between 10 
and 44 Deg. of South Latitude and 1104 Deg, and 1j 
Deg. of Eaſt Longitude; the moſt ſoutherly Point of 
which, was diſcovered: by Captain Taſman, in 2642; 
and as ſuch. it appears in all the old Maps of the 


World. The northern Point was diſcovered by ſome 


Hollanders, in 1644, to which they gave the Name of 
New Holland; however, none of thoſe Voyagers who 
touched upon it, were able to determine its Bounds; 
this Work remained to be executed by the -aboye- 
named Mariner, and who, in the Year 1970, made 
full diſcovery of the ſame, coaſting the (*till then) 
unknown Side, from North to South, near 2000 Miles 
and took poſſeſſion of it, as an Iſland, in the Name of 


nis Britannic Majeſty, calling it New South Wales: 
6 2 Bota· 
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' Botany -Bay, which at preſent engroffes ſo'much of 
the public Atrention, 1s fituate in 34 Degrees 20 Mi- 
nutes of South Latitude, and in 150 Degrees Eaſt 
Longitude, from the Meridian of London; conſe- 
quentiy, in a very temperate Climate. , 


New Zealand ; two large Iſlands to the South Eaſt 
of New Holland ; firſt touched upon by Capt. Taſ- 
man, in 1642, aud compleatiy diſcovered by Capt. 
Cook, in 1769, Who made an accurate ſurvey of its 
Coaſts, and took Poſſeſſion of it, in che Name of his 
Majeſty King GEORGE the Third. NES, 


. Otaheite ; diſcovered. vy Cape. Wallis, ard called 
by him King GzoRGe the Third's Ifland, on the 
19th of June, 1969. This 1and is fitnate within the 
16th Degree of South Latitude, and 149th Degree of 
Weſt Longitude, It was afterwards vifited by Capt. 
Cook, Joſeph Banks, Eſq and Dr. Solander, in order 
to obſerve the Tranſit of Venus over the Sun's Dilk ; 
by which the heavenly Science of Aſtronomy, has re- 
ceived conſiderable e © a | | 


Beſides the Iſlands above deſcribed, thera ma 
ny others, a Deſcription of which would be too tedious 
for the preſent Purpoſe ; 1 will therefore refer gt 
Readers to Books wrote wholly on the Sabject 0h 
which the Public are (or may be) plentiful” 
ſerved, 


TERRA ARCTICA, or ARCTIC LAND. 


TH IS is a ſuppoſed Continent, - ſurrounding the 
ny Pole, and is likewiſe called Incognito r 
. 
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Unknown Land ; all Attempts to diſcover it, proving 
Hitherto unſucceſsful, from the ſevere Froſt, and great 


quantity of Ice, that eternally ſurrounds. this inhoſ- 
pitable Region; and which has proved fatal to ſe. 
veral brave Europeans; Witneſs, Sir Hugh Wil. 
loughby, and his _ s Crew, in Queen W 
Reign 


1 55 1 


2 Miſerable they! | 
« Who here entangled in the gathering Ice, 

% Take their laſt Look of the deſcending Sun j + 
« While, full of Death, and fierce with tenfold 
| Froſt, 
„ The long long Night, weunbeat o'er their 

Heads, 
Falls horrible.“ 


'THOMPSON, 


TERRA . ANTARCTICA, or [ANTARCTIC 
| LAND. 


HIS is a ſuppoſed Continent, ſurrounding the 
ſouth Pole of the Globe, and is likewiſe termed 
Incognito, or - unknown. Its great Diftance from 
Europe, and the Reaſons given in Terra Arctica, as 
hath been fully proved by Captain Cook, in the En- 
deayour, forbids its being further explored, 
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PART III. 


enten 


Fifty- two PROBLEMS, 6k the TERRESTRIAL 
GLOBE, with their SOLUTIONS, 


N 


1 


— 


0 rectify the Globe to > the Latitude of * parti 1 
cular Place. 


R U LE, 
Ele rate the North Pole of the Globe (if i in North 
Latitude) till the given Degree and Minute appear 
above the Horizon, under the ſaid Pole; bring the 


given Place to the eaſtern Side ot the Brazen Meridian, 
and let the N of Altitude be ſerewed exactly 


over the ſame ; Jay the Quadrant to the eaſtern Point 


of the Horizon (placing the Globe due. North and. 


South, by means öf —.—. fo om tlie Globe be 


rectified. A 5 CLE 


Thus for London, which be in 510 32 North Lat. 
I raiſe the North Pole till 316 32“ appeat above the 
Horizon, and act according to the Rule, whence the 


: 1 


the wooden Horizon will be the true Horizon of that 


Place; the Pole of the Globe will point to the Pole”! 
in the Heaven, and the Equator to tlie Ka 888 


xc. &c. as fepreſented in the e 
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PROBLEM If 3 
To find the Latitude and Longitude of a Place, 
| R UI. E. 


Bring the given Place to the Brazen Meridian, and 
obſerve how many, Degrees are conta ned between 
the given Place, and the Equator ; which will be the 


- Latitude required ; and the Degrees counted on the 


Equator, either Eaſtward or Weſtward, from the firſt 
Meridian, to the Edge of the Brazen Mere, will 


ve the Longitude required. 


Thus, by obſerving the above Rule, Londod will de 
found in Latitude 510 z2' North of the Equator, but 
on account of the firſt Meridian, paſſing through that 
Place, it can have no Longitude, it being from thence 
that Longitude is reckoned, But Rome, which will 
be found in 41 50" North, has 13 Degrees of eaſtern 


Longitude ; Dublin in 532 15 North Latitude, and 
6 25 of Weſt Longitude z and ſo of any other Place, 


PROBLEM . 


The Longitude and Latitude of any pa rticulay 
Place being given, to find the ſame upon the Globe. 


R UL E. 


Find the Longitude on the Equator, and bring the 
tame to the eaſtern Side of the Brazen Meridian (ſtay- 


ing the Body of the Globe, by thruſting a Quill under 


the Meridian) then reckon North or South from the 
Equator, according as the Latitude is North or South, 


and directly under the given Degree, is the 5 re · 
N 
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Example I. Let it be required to tell what particular 
place has 60 Degrees of Weſtern Longitude, and 13 
Degrees of North Latitude. By the above Directions 
the required Place is Barbadoes, an Iſland in the Weſt 
Indies. i | 


Example. II. There is a particuiar Place upon the 
Globe, in Longitude 209 Weſt of the Meridian of 
London, aud has 340 15” of South Latitude; required 
that Place, Anſwer, The Cape of Good Hope, in 
Africa, | | 


Example III. What Place upon the Globe has 19 
Degrees of North Latitude, and 155 Degrees of Weſt 
Longituie?* By the Rule, the required Place is 
Owhyhee “, in the Great Pacific Ocean. NY 


PROB LB M 
The Latitude of a Place being given, to find what 
other Place has the ſame Latitude. 


R U L E. 
Bring the given Place to the Brazen Meridian, and 
make a Mark over the ſame, then turn the Globe 
gently round upon its Axis, obſerving what Places 
paſs. 


1 


— 


— — 1 


* [t will be neceſſary to remaik here, that this 
Iſlud is variouſly placed by Geographers, and it is 
greatly to their Diſhonour, that this, and ſcveral 
tych-like Errors paſs uncorrected upon our Maps and 
Globes. Upon my Globes, made by Mefirs. Palmen 
and Newton, it is placed as above; but in the Map 
of the World, which accompanies Millar's Geogra- 
PI. it is placed in 23 Degrees of North Latitude, 
and 160 Degrees of Weſt Longitude from Londun. 
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paſs under the ſaid Mark; for they have all the 
ſame Latitude, with the given Place. 

Example. Required alt thoſe Places upon the 
Globe, which have the ſame Latitude with Conſtans' 
tinople, whoſe Latitude is 41 Degrees North. Anſwer. 
 Amafia, in Armenia; Gangea, in Georgia; Alchach, 
in Tartary; Karakaton, in China; the Falls of Nia- 
gara, in Canada; Nantucket Iſland; Oporto, in Por- 
tugal; and Naples, in Italy. | 4 * LE 2 

| PROBL E M V. 


The Longitude of a Place 3 given, to find. 
what other Places on the Globe have the ſame Hours. 
of the Day and Night, with the giyen Place; conſe· 
adquently the lame Longitude, 2 


n 


Bring the given Place to the Meridi jan, and 125 
the Globe; obſerve what Places lie under the eaf- | 
tern Side of the Bra@tn Meridian, for thoſe are the 
Places required. 6 

Example. Suppoſe that alf Plates in we ſame Lon- 
gitade with Rome, were required. I bring Rome, as 
directed to the Brazen Meridian, and all thoſe Places 
which lie even with the Edge of the r is oF 
Anſwer. ; 


| NOBEL EM VE 
To find the Difference of Latitude berwegy any 
two Places on the Globe. 
" Note. In this Problem there are two varieties vir. 


Firſt, 3 the Latitudes are both North, or both 
| South 


3 
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South. Secondly, When, they, are on different Sides 


of the Equator, or one North, and the other South, 
To perform-either of which, obſerve the following 
eaſy | 

| R U L E. $ 
If the Latitudes be both North, or both South, 
ſubtract the leſſer Latitude from the greater, and the 
difference will be the Anſwer. But if the one be 


North and the other South, their Sum will be hu 
Difference ſought. 


Example, in Variety I. Thus you will find, that 
the Difference of Latitude between London, in 519 32 
and Madrid, in 40? 15” to be 11 Degrees 1 17 Mi- 


Example, in Variety II. Required, the Dire 
of Latitude between Paris, in Latitude 48? 30 North, 


and Port Danger, the moſt eaſterly Point of New Hol- 


land, in Latitude 20 15“ South, By adding the Lati- 
tudes together, the Difference will Appear to be 
15* 45 for the Anſwer, * 


PROBLEM VII 
To find the Difference of Longitude between any 
two given Places on the Globe, 


Nate. In this Problem there are likewiſe two Vari- 
eties, viz, 1ſt, When the given Places have both Eaſt, 
or both Weſt Longitude. 2d. When they are on 
different Sides of the firſt Meridian, or one 88. and 
the other Weſt, 


RULE 
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e 
- This is ſimilar to the laſt Problem; for when the 


given Places are both Eaft, or both Weſt, their Dif- 


ference will be the Anſwer. But if the one is Eaſt, and 
the other Weſt, their Sum will be thc Anſwer, or 
Difference ſought, | 


- Thus, according to Variety Feſt, the Difference of 
Longitude between Dublin, in Ireland, in Longitude 
60 25% and Boſton, in New England, in 20930 both 
Weſt, will be 64 80. ö 


And, according to \ Variety Second, the Differences 
Eongitude between Liſbon, which is 99 36“ Welt, and 


Botany-Bay, which is 150 Degrees Eaſt, will by 
159” 35's 


Note. Should the Sum of the given Longitudes be 
more than 180 Degrees, ſubtract it from 360, and the 
Remainder will be the Difference required, 2 


Pp R OB L E N VIII. | 
The Day:of the Month being given, ta: find the 


_ Sun's Place in the Ecliptic. 


RULE, 

Look for the Day of the Month, which is given on 
the Horizon, and oppoſite thereto, is the Sign and 
Degree which the Sun is in; look for the fame Sigh 
(by-its Character) in the Ecliptie Line, upon the 
Globe ; . that particular Degree, which ſtood op- 

; polite 


4 
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'polite to the Day of the Month, on the wooden Hori - 
zon, will be the Sun's Fee required. 


ie 'Thus you will find, that the Sun's Place, on May 
f. cheaſt. and July the 4th. will, he found as follows, 
d VIZ, | | 1 
x Mayo 6 nr 


July 4th, - n 120 73 % 


PROBLEM IX. 


The Sun's Place being given, to find the, Mandy. 
and the Day of the Month. _ & 


R U L E. 
This Problem is the Converſe of the laſt, therefore 
the Pupil need only ſeek the Sign and Degree upon 


the Horizon, and oppoſite thereto, will be the Day of 
the Month required, 


By acting according to the Rule, you will find, that 
when the Sun is. in 10 Degrees of Libra, it will be 
October the zd. When he is 9 4o' of Gemini, or 
: the Twins, it will be the 31ſt of May; and that 
_ 12? 13 of Cancer, or the 9 anſwers to July the 
a.. | | 


v X O L 2 X. 


The Latitude of a Place, and Day of che Month 
being given, to find the Sur's Place in che Eclipticy 
and to Rectify the Globe for Uſe, 


&C = 


RULE 
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Let the Sun's Place be found dy Problem AM. and 
brought to the eaſtern Side of the Brazen Meridian 
(ſtaying the Body of the Globe) put the Index of the 
Hoary Circle to the upper 12, or Noon; elevate the 
Globe to the given I. atitude, ſcrewing the Quadrant of 
Altitude to the Zenith point, and placing the Globe 
due North and South, by the Compaſs : So will the 

Globe be rectified for Uſe. 


Thus, by the Rule will be found, that on the 6th 
Fof March, in Latitude 51 32“ North, the Sun will be 
in 25% 45" of Piſces, or the Fiſhes, which I bring to 

the Meridian, and proceed, as directed by the Rule. 


FR 084-2 M3 


The Day of the Month being given, te find the 
Sun's Declination, 


R U L E, 


Find the Sun's Place in the Ecliptic, for the given 
Day, and bring it to the Brazen Meridian ; obſerve 
the Degree which is directly over it, for that is the 
Sun's Declination, whether it be North or South, 


- Example. Required, the Sun's Declination, on May 
the 17th, and Oftober the 4th. By obſerving the 
above, I find, that the Sun's Declination, on May the 


77th, is 199 25” North; and on the aath of October, 
12 Degrees, South. 


— 


P R Os 


he | 
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PROBLEM In. 
The Latitude of a Place, and Day of the Month 


being given, to find the Sun's Rifing and Setting, and 
, the Length of the Day and Night. 


R U LE. 


Rectify the Globe for the given Latitude, and Sun's 
Place (by Problem X.) for the given Dav; bring the 
Sun's Place to the Verge of the eaſtern Horizon, ob- 
ſerving the Hour and Minure pointed at, by the Index, 
which is the Time of the. Sun's Riſing,” and being 
doubled, ſhews the Length of the Night; turn the 
Globe round, till the Sun's Place touch the weſtern 
Horizon, and the Hour pointed at, is the Time of his 
Setting, which being doubled, gives the Length of 
the Day. 


Example, At what Hours of the Day, doth the 
Sun rife and ſet, at London, in Lat. $1* 32“ North, 
on the 21ſt of Auguſt ; ang the Length of the hs 
and Night, 


ANS W E R. 


Riſe at 4h: 4m. Length of the Night, gh. 48m. 
Set at Ih. 6m, Length of the Day, 14h, am. 


P RO BI E M XIII. 


The Latitude and Day of the Month being given, 
to find the Sun's Meridian Altitude. 
R U L E. 


ReQify the Globe for the Latitude and Sun's Place, 
on the given Day, ſtaying the Body af the Globe 
I | 0 


„ . A KEY To GEOGRAPHY. 
with a Quill; reckon the Number of Degrees con- 
tained between the ſouthern Verge of the Horizon, and 


the Sun's Place on the Brazen Bris and you will 
have your deſire. 


Thus I find that the Sun's Meridian Aleks on 
the oth of October, and the 11th of W in 


the Latitude of 51 32' North, to be 31® 43“ and 
230 38˙.ñ | 


PROBLEM XIV. 


The Latitude of a Place, and the Sun's Meridian 
Altitude being given, to find the Day of the Month. 
K UI. X. 
5 Rectify the Globe, for the given Latitude, then 
count on the Brazen Meridian, the given Height, from 
the ſouthern Point of the Horizon, and where it ends 
make a Mark; turn the Globe round, till ſome par- 
ticular Degree of the Ecliptic coincides with the ſaid 
Mark, noting well the Sign to which it belongs, then 
| : look on the Horizon for the ſame Sign and Degree, 
and oppoſite thereto is the Day required. Wy. - 
Example. Thus, when the Sun's Meridian Alti- 
tude, in the Latitude of 51 32“ North, is 310 43“ and 
23387 T find the Days anſwering to the ſame, to be 
the roth of October, and the 1th of Februdry. Proof 
of the foregoing Problem. 


* R O L E M W | 
To find the Length of the Longeſt Day, and the 

Shorteſt Night; as alſo the Shorteſt Dey and Longeſt 

Night, in any given Latitude. | | 

Wi _ v LE 


— 


R U L E. | 
Rectify the Globe for the Latitude which is given, 


the Index to the upper 12, repreſenting Noon ; then 
turn the Globe eaſtward, till the Sun's Place lies even 
with the Horizon, the Index will point to the true 
Time of his Riſing, and the Hours from 12 at 
Night being doubled, gives the Length of the Shorteſt 


; Night; turn the Globe rqund, till the Sun's. Place lies 


even with the weſtern Horizon, when the Index will , 
point to the Time of his Setting, and the Hours 


from Noon being doubled, gives the Length. of the 
Longeſt Day, 


In finding the Shorteſt Day and Lon veſt Night; the | 
ſame Rule is to be obſerved; only, inſtead of Cancer, 


bring the üiſt Degree of Capricorn to the Meridian. 


Thus, I find that. the Length of the Longeſt Day,” 
iu the Latitude of 54 Degrees North, by the above 
Rule, to be 17 Hours, the Shorteſt Night, its Comple- 
ment to 24, viz, 7 Hours; which reverſed will be the 


Length of the Shorteſt Day, and Longeſt Night, and n 


vice verſa, for any other Latitude, 


PROBLEM vl. n 


To find the Difference of the Time of the Day, at 


any two given Places, and thereby the Difference of 
Longitude, 


RULE, 
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bring the firſt Scruple of Cancer to the Meridian, and 


s. 
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Time at any other given . 


| 
\ n U L E. 
Let one of the given Places be brought to the Me- 
ridian, and the Index to the upper 12, at Noon; 
then turn the Globe round till the other Place comes 
to the Meridian, and the Difference of Time will be 
ſewn by the Index: By allowing 1 5 Degrees to every 
Hour, and 4 Minutes of Time to one Degree, the 
Difference of Longitude will be likewiſe had. 


Thus, for Example, I find, by obſerving the above 
Rule, that the Difference of Time between London 
and Conſtantinople, will be x Hour and 54 Minutes; 
and the ſame being reduced into Degrees and Minutes, 
will be equal to 289 30“ of the TE the difference 


of Longitude. 


P'R. O3 L E M XVIT. 
The Hour of the Day at any Place being given, to 


find what Hour it is in any other Part of the World. 


r co 
Bring the given Place to the Brazen Meridian, and 
the Index to the given Hour, then bring the ſecond 
Place to the Meridian, and the Index will ſhew * 


\ 


Thus 


A KEY HO GBOGRAPHY, 20k, 
Thus, „hen it is Noon at Bondon, jt is + 1 5 


Quebec, in Canada,” = % 8 A. M. 


5 Port Royal, in Jamaica, 6 38 A. M. 
t 


PROBLEM. VIII. 


The Day and Hour at any particular Place Ws: 
given, to find in what Part of the World the Sun ie. 


vertical at the given Mement of Time, 
70 :E 


" 20 
x et 
* # % : 


Let the Sun's Place be brought to the Brazen Me- : 
ridian, and mark well what Degree ſtands directly 


ever the ſame; then bring the given Place to the Me- 
ridian, and put the Index to the given Time; turn 


the Globe round till the Index points to 12 at Noon; 
and that particular Place which ſtands under the ob- 
ſerved Degree on the — * 16 * Place 


required. 
Thus, you will find, on the 16th of May, 3 it is 


10 h. 20 m. P. M. at London, the Inhabitants of 


Owyheg will have the Sun vertical, or 1n the Zenith 


at that given Moment ef Time; ; and ſo for any other 
Place. 


PROBLEM. 


— 
7 ——_ — —_ * 4 4 4 


* 1 81 — 


— 


This City i is Wein placed by Geographers, 3 
regard to its Longitude; according to this Problem, 

it is in 1160 30“ of eaſtern Longitude from the Merie | 
_ of London, and is that 35 

ation. 


Pekin *, in China- - 7 % P. M. 
S in Denmark, 825 49 P. 8 85 


mung, 
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P ROS EA M Inn 
Any Place within the Torrid Zone being given, to 
find thoſe Days, when the dun will be vertical at 12 | 


R U L E. F 

Bing the given Place to the Meridian, and mark 
well its Latitude; then turn the Globe round, and 
obſerve what Sign and Degree of the Ecliptic paſſeth 
under the fame, for thoſe Signs and Degrees being 
ldoked for upon the Horizon, will be found . 
to the required Days. | 


Thus, you will find that the dab de of Cape 
Sandwich, in New Holland, will have the Sun in 
their Zenith, at Noon, on the 12th Day of November, 
and zoth Day of January, anſwering to the 2oth De- 
gree of Scorpio, or the Scorpion, and 13th Degree of 
Aquarius, or the Water · bearer; and the Inhabitants 
of Jamaica, on the toth of May, and 2d of Auguſt, 
anſwering to the zoth degree of Taurus, or the Bull, 
and the 10th of Leo, or the Lion. | 


PROD LM XX; 
To find what Climate any particular Place i is in. 
R U L E. 1 
Find” the Length of the Longeſt Day in the given 
Place by Problem XV. and the Number of Half 
Hours which it exceeds 12, gives the Climate re- 
quired ; but if the Climate required be in the Frigid 
Zones, it will be found in the Table of Climates, in 
Page $2. | 
Hence, by the Rule, London, whoſe Longeſt Day, 
is nearly 161 Hours, will be found in the gth Cli- 


. N 
1 PROBLEM 


% 
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P R O B L E M XXI.. 


Any particular Place being given, to find the Aus- 
ci, Periceci, and Ae of the ſame. 


RULE 


Bring the given Place to the Meridian, and fix the 
Globe; look on the fame Meridian, but on the op- 
polite vide of the Equator, for the ſame Latitude, 
(South, if the given Place be North; or North, if the 
given Place be South) and under the Degree is the 
Anticœci of the given Place; fet the Index to Noon. il 


n — 5 * 


— 


n and turn the Globe round, till it points exactly at the 

, under 12, or Midnight, and fix it again; obſerve What 

3 particular Place ſtands now where the given Place 
ft did, for that is the Periceci of the given Place; the 
8 Antipodes will be found in an oppoſite ſouthern La- 
It titude, as the Anticeci, and on the ſame Meridian with 
L the Perixeci, 


Thus, the Anticeci of London, is a Point in the 
Ethiopic Ocean; the Periceci, à Point in Oceanus 
Magnus; The Antipodes, a Point in the Sea, a little 
to the South-Eaſt of New Zealand; or rather South 


en Eaſt from Cape South, the moſt Southern Point. 

lf | Ls | 3 
e P R O B L E M XXIII. 

1d 


a To find how long the Sun ſhines conſtantly, with- 
out ſetting in the Fr gid Zones, at any given Place; 
with the farſt and laſt aye of his 2 


* U 


: 
- 


' 
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© 2 =» 4 
Find how many. Degrees the given Place is trom 
the North Pole, (if in the North Frigid Zone) by ſub- 
tracting its Latitude from go z . the ſame 
number of Degrees; upon the Meri ian, from the 
Equator; Northward, particularly marking, where the 
Reckoning ends; turn the Globe carefully round, 
upon its Axis, and obſerve what two Degrees of the 
Ecliptic paſs under the ſaid Mark; and oppoſite to 
thoſe two Degrees, on the Horizon, will be found the 
Months and Days of the Month when the longeſt Day 
begins and ends; conſequently. how long he will ſhine. 
conſtantly without ſetting. If the Beginning and End- 
ing of the longeſt Night. be required, then work with 
the Complement of ſaid Latitude, towards the uy 
Pole, obſerving the above DireCtions. 


Example. Thus, E it was required to find 
the Time which the Sun ſhines without ſetting at the 
North Cape in Latitude 710. 30 North. By the Rule 
it will be found 57 Days, the firſt of his Appearance 
being on the 14th of May, and the laſt the 2gth of 
July. Tothe Inhabitants of an equal South Latitude, 
he will be abfent for the ſame Space of Time; the 
firſt Day of his Abſence being November a 3th, and d the 
laſt the Cory: . 


P R O B I E M XXIII. 


Having the Length of the longeſt Day given, in any 
Latitude, to find that Latitude. 


Let 


—_-_ - —— — 
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| Let the firſt Degree of Cancer, or the Crab, be 
brought to the Meridian, and fix the Globe; ſet the 
Index to Noon; turn the Globe weſtward, till the In- 
dex points to half the Number of Hours Which the 
given Day conſiſts of, and fix thg Globe again; then 
move it up and down in the Notches till the firſt De- 
gree of the Sign Cancer lies even with the Horizon; 


l obſerve what Degree appears above the Horizon below . 
the elevated Pole; for that will be equal to the Latitude 
required, | a4 
4 Proceed ing aczording.) to Rule, I find, that where 
4 the longeſt Day is 11 Hours, the Latitude muſt be 54. 
# nearly, | 
: P ROB LE M XXIV. 


The Latitude of any Place being given, and the Day 
; of the Month, to find the Hour of the 0 when the 
} Sun ſhines, 


; a 


 Regify the Globe, as taught in Problem toth, and 
fix a Needle perpendicular in the Sun's Place, in the 
| Ecliptic ; turn the Globe round till the Needle. makes 
no Shadow, and fix it; the Index will then ſhew the 
Hour of the Day. If the given Hour be in the Fore - 
noon, the Needle muſt be fixed on the eaſtern Side of 
the Meridian; if in the Afternoon on the weſtern 


dide. 400 Problem is | both eaſy and entertaining 
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PROBLEM, xxkv. 


The Latitude of a Place, Day of the Month and 
Sun's Altitude being given, to find thereby the ous 
of the Day, and * Sun's Azimuth. 


R u L x. 


Let the Height of the Sun be exactly taken by a 
Quadrant of Altitude, and his Place in the Ecliptic 
be brought to the Brazen Meridian, the Globe being 
properly rectiſied to the Latitude; fix the Quadrant 


of Altitude in the Zenith, and mark on the Quadrant 


of Altitude, the Sun's obſerved Height, putting the 
Index of the Hour Circle to Noon; this done, move 
the Globe and Quadrant of Altitude together, till the 
Sun's Place in the Ecliptic, and the Degree marked 
on the Quadrant coincide, the Index will point to the. 


Time of the Day. 


For Example. Suppoſe in the Latitude of bye 200 


North, on the 16th June, when the Sun has 16 De- 


grees of Altitude, the Hour of the Day and Azimuth 
is required; by the Rule it will be found to be 5 H. 
45 M. A. M. and 6H. 25 M. P. M. the Azimuth, or 

Angle trom the North point at thoſe Times, will be 
e 


P ROB L E M XXVI. 
The Latitude of a Place, Day of the Month, ant 


Hour of the Day being given, to find the Sun's Alti- 


de. 


RULE 


3 2 1 mmm —— — — —_ 
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"RODE REY 
Peftify the Globe; find the Sun's Place in the] 
Ecliptic, bring it to the Meridian, and ſet the Index to 


Noon, ſtay the Body of the Globe with Quill, - and | 


fix the Quadrant of Altitude in the Zenith; turn the 
Globe till the Index points to the given Hour, and 


6x it again; move the Quadrant of Altitude till e 


graduated Edge coincides with the Sun's Place in the 
Ecliptic; which Place, reckoned upwards on the Qua- 
drant, is the Altitude ſoußht, and is à Proof of the 
laſt Problem. | 


Thus at Sheffield in 53? 200 North, on the 16th 
June at 5 H. 45 M. A. M. or 6H. 15 M. P. M. the 
Sun's Altitude will be found to be 16 Degrees. 

P R OB L E M xxvn. 


The Latitude of a Place and Day of the Month be- 
ing given, to find the Beginning of the Morning, and 
End of the Evening Twilight, with its Duration; 

Rectify the Globe for the Latitude and Day of the 


Month, putting the Hour Hand to Noon, or upper 23 


this done, bring the Point, which is oppoſite: to the 
Sun's Place in the Ecliptic, to the Meridian, which will 
be known by the Index pointing to 12 at Night, and 
mark it with a black Lead Pencil; then let che ſaid 
Mark be brought to the Weſtern Side of the Globe, 
moving the Quadrant of Alutude at the ſame Time 
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with the Globe, till 18 Degrees counted upwards coin- 
cide with the Point marked in the Ecliptic, which 
proves that the Sun has then approached within 18 De. 
grees of the Horizon in the Eaſt, and is the Beginning 
of the Morning Twilight; the exact Time will be 
ſhewn by the Index: Turn the Globe Eaſtward, till 
the Point oppoſite the Sun's Place in the Ecliptic, 
-agrees with 18 Degrees of the Quadrant, and the In. 
dex will point to the Time when Twilight in the Even- 
ing ends: To find the Duration, turn the Globe till 
the ſaid oppoſite-Point, or Sun's Place, lies even with 
the Horizon, and the Difference between the Begin- 
* ning or ending of the Twilight, and the then pointed 
at Hour will be the Duration; or it is only the Time 
between Day - break and Sun - riſing, and the contrary, 


| Note, It often happens, that this Problem is limited; 

for in ſome Latitudes, the Sun will not reach to the 
Diſtance of 18 Degrees below the Horizon, for ſeveral 
Weeks together; as at London, and Places North- 
ward, as far as the Arctic Circle, when the Sun ap- 
proaches to, and recedes from the northern Tropic: 
and the ſame in ſouthern Latitudes, when he is ap- 
proaching towards the Tropic of Capricorn, and til 
he has receded to ſome diſtance therefrom. 


Example. Suppoſe it were required to find the Be- 
ginning and Ending of the Morning and Evening 
Twilight, on the-gth of April, with its Duration, it 
London, in Latitude 531 32“ North. By the abore 
Directions, it will- appear to begin at 3 h. 15 m. 40 
| | 1% 4 1 


— 2 


Place, 


A KEY To GEOGRAPHY. 209 


. the Evening Twilight toend at 8h. 45m ; the Sun will 


riſe on the ſame Day at sh. zzm.; hence we have 
sh. z2am.—zh. 1 5m. Sah. 7m. the Duration. 9808 


PROBLEM XXVIII. 


To find upon what Point of the Compaſs the Sun 
riſeth and ſetteth at any Place, the Month and Day 
being Siven. 


R U L E. 


Elevate the Pole to the Latitude of the Place; find 
the Sun's Place, and bring it to the eaſtern Side of 
the Horizon, and obferve, in the Circle expreſſing the 
Points of the Compaſs, upon what particular Point 
he then riſeth; by turning the Globe to the weſtern 
Side of the Horizon, you will ſee upon what Point of 
the Compaſs he ſetteth. |; 


Thus, vpon the xoth Day of no at Londen 
Latitude 51% 32“ North, the Sun will be found to 
riſe N. E. by E. & Eaſt, and to * W. by W. e 


nearly. | 


APlace on the Globe being given, with its Diſtance 
from any other Place, to find what other Places on 
the Globe are at 6h; ſame Diſtance from the 1 


R u LE: 


Rectify che Globe for thẽ given Place, and decken 
upon che Quadrant of Altitude, the giren Diſtance, 
K J 
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if under 90 Degrees; if more, uſe the Complement 
to 180 from the Antipodes, and make a mark on the 
Quadrant, where the reckoning. ends; move the 
Quadrant quite round upon the Surface of the Globe; 

and all thoſe Places which paſs under the ſaid Mark, 
are the Places required. 


Example. Required, all thoſe Places on the Globe, 
which are 1390 Miles from London. By reducing 
the Miles into Degrees, which are here equal to 20; 
T make a Mark on the Quadrant, at that Diſtance 
from the Zenith, and find that the ſaid Mark will 
| paſs over Zant Iſle, on the Coaſt of Greece; Adris 
anople, in Turky i in JE ; and Gt. en 

in re 


L 


I Make % XXX. 


7 a Place upon the Globe, to find all other 
Places that are ſituate from the ſame, upon any ae 
n of the 5 Compaſs, 


CREW 


Elevate the Pole to the Latitude of the given Place, 
and let the ſame be brought to the Brazen Meridian; 
fix the Quadrant of Altitude in the Zenith, and ap- 
ply its graduated Edge to the defired Point of the 
Compaſs ; obſerve what Places lie even with the faid 


Edge of the Quadrant, or hows 4 are the required 
Places, 


al by. 
* 


Thus, 


£ 


her 
red 
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Thus, Fatali Iſle, near the Mouth of the River 
Amazons, and the N. W. Part of Lake Xarayerare 
S. W. by W. from Lohdon. | 


Punkitk; Bern, Genos,. Meſſina, and the Comorg 
Iles, S. E. Dunagal, in Ireland, an Ifland at the South 
Point of Greenland, Cape Sr. Lucas, in California, 
and Iſle St. Thomas, in the South Sea, will be found 


N, W, by W. of London, 


„% n — B Ln EA. 
To find the Angle of Poſition between any two 


Places, or the Angle which the Arch of a great C ir- 


cle paſſing through two given Places, makes with 
the Meridian of either of them, formed in mer 3 re · 
TO. Zeniths. 


RK. . 9 
Rectify the Globe for one of the given Places, 


bring the ſame to the Brazen Meridian, and Rx the 


Globe, ſcrew the Quadrant of Altitude to the Zenith, 
and lay the graduated Edge thereof, over the other 
given Place, which will cut the required Angle on the 
Horizon, reckoned from the neareſt North or South 


Point. 


Thus, the Angle of Poſition from London to 
Rome is 474 Degrees; but the Angle from Rome to 


London is 4$ Degrees. The Angle of Poſition from 


the Lizard to Barbadoes is 7x Degrees, nearly; and 
from Barbadoes to the Lizard, only 374. 


PROBLEM 


— — 
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| The Day and Hour being given, to find thoſe 
Places on the Globe, where the Sun is then riſing, - 


making Noon, and ſetting, 
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R U L E. 


Find what Part of the Globe has the Sun then ver- 
tical, and bring the ſame to the Meridian (rectifying 
the Globe to the Latitude of the ſame) fix it, and 
obſerve what places are in or near the Horizon, on 
the Weſt; for to theſe, the Sun is riſing. Look what 
Places are in the Horizan, on the Eaſt Side of the 
Globe, for to theſe is the Sun ſetting ; theſe under 
the Meridian haye Noon, and thoſe on the oppoſite 
Meridian have Midnight: This is ſo plain, that it 
needs no Example. | 


PROBLEM XXXIII. 


The Latitude of a Place, Month, and Day of the 
Month, together with the Moon's Latitude and Place 
in the Ecliptic, being given, to find the Time when 

the Moon will riſe, ſet, and ſouth, or come to the 
Meridian of the given Place. 


— 


R U L E. 


—— 


| Rectify the Globe to the Latitude and Sun's Place, 
| putting the Index to Noon; then find the Moon's 
Place, by Mr. White's Ephemeris, or anv other Al- 
' - manack, wherein the Places of the Planets are calcu- 


lated for every Day at Noon (regarding her Latitude) 
mark 
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mark the ſame with Chalk, Pencil, Patch, or Cha- 
racter; turn the Globe round, till the Moon's Place 


lies even with the Horizon in the Eaſt, and the In- 
dex will ſhew the Hour of her Riſing; turn the Globe 


weſtward, till the ſaid mark comes tothe Brazen: Me- 
ridian, which will be the Time of her Southing; con- 


tinue to turn the Globe weſterly, till her Place coin- 
cides with the weſtern Verge of the Horizon, and you 
will have the Time of her Setting by the Index ac- 
cordingly. 2 


Note. This will not ſhew the exact Time of her 


ſonthing and ſetting, on Account of her ſwift Motion 
in the Ecliptic ; but if you allow about 4 a Degree fon 


cach Hour after the Time of her Riſing, the Time of 
her ſouthing and ſetting will be had pretty accurate. 


Thus you will find, that on the agth of October, 
1787, at London, in Latitude 519 32“ North, the 
Moon being in 139 45“ of Gemini, and her Latitude 
10 15“ North; that ſhe will riſe at 6 Hours 40 Minutes 
P. M. will come to the South about 2 Hours 35 Mi- 


nutes, and ſet at about 11 Hours 15 Minutes A. M. 


on the following Day. 


P R O B I. B EET 
The Day and Hour of a Lunar Eclipſe being given, 
to find all thoſe Places of the Earth to which the ſame 
will be viſible, 


= UC 5 | 
Find that Place upon the Globe to which the Sun 


will be vertical at the given Moment of Time, then the 
| K 5 Place 


| : 
, 
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Place which is diametrically oppoſite thereto, for thay 
is the Place to which the Moon is vertical at the Time 
of Oppoſition or Full; mark the ſaid Place to which 
the Moon is vertical, and rectify the Globe for the 
ſame : the Globe remaining in this Situation, will pre- 
ſent you with a View of all thoſe Places or Parts of 
the Earth, where the Eclipſe will be viſible, 


Example. The Moon will be eclipſed on the zoth 
of June, 1789, at about 2, P. M. conſequently viſible 
to the Inhabitants of Botany Bay; all Parts of New 
Holland ; New Zealand ; Society Iſles; New Hebrides ; 
Friendly Iſles; New Guinea; New Britain; New Ire- 
land; New e &c. 


"Note. It will often happen that an n Eclipſe of the 
Moon may be ſeen in more Hemiſpheres than one; 
occaſioned by the Earth's Rotation on her Axis, and 
the Breadth of her denſe and penumbral Shadow at the 

' Diſtance of the Moon. . 


The ſame Rule is generally given for determin- 
ing the Places of the Earth, to which Solar Eclipfes 
are viſible, i. e. by bringing that Part of the Earth to 
the Pole of the Horizon, where the Sun is vertical at 
the Time of Conjuction; but this is by no means to 
be depended upon; the Moon's Shadow involving ſo 
fmall a Portion of the Earth's Surface in Darkneſs, 
and inclined according to the Moon's Latitude, which 
(though ſmall) will render an Anſwer by the Globe 
very uncertain, This Problem is allowed, even by 
Aſtronomers, to be one of the moſt tedious Taſks * 
Tye with, * 
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PROBLEM 


A KEY' To GEOGRAPHY. ag 


p R OB L E M XXXV. 


Two Places being given, to find the. true ni 
between them. | 


KK U LO 


Bring one of the given Places to the Meridian, and 
apply the Quadrant of Altitude from it to the other 
given Place; the Degrees intercepted -between them, 


reduced into Miles, will give the Anſwer ; Or, the 
Diſtance may be taken by a Pair of e and 


aſcertained upon the U Equator in Degrees. 


Note. In reducing Degrees into Miles, obſerve that 
a Degree contains 60 Nautical, or 694 Geographical 
or Engliſh ſtatute Miles; which laſt is nearly the true 
Meaſure of a Degree in a great Circle of the Sphere, 
as was firſt proved by our ingenious Countryman Mr, 
Norwood, and afterwards confirmed by ſeveral 
eminent French Aſtronomers, who had been. ſent 
on purpoſe to different Parts of the Globe, which 
has redounded much to the Honour of that Nation. 


Frample. Thus the Diſtance from London to Rome 
is 13 Degrees, and is equal to 780 Nautical, or 9034 
Engliſh Miles; the ſame is to be obferved for any 
other Place. 


Note. T he true Diſtance between any two Places 
that differ both in Latitude and Longitude, is readily, 
and exactly determined, by ſpherical Trigonometry, 
where two Sides, and the contained Angle are given, 
to find the third Side, I mention this, that the Pupil, 
who 
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who may have made himſelf acquainted with thoſe 
noted Rules, ſhould find Employment, in proving any 
Operation by the Globe, or ſatisfy his Curioſity, when 
peruſing any Table of the Latitudes and Longitudes 
of Places, or the Diſtances of Stars whoſe CHIEN 
and Long-tudes are known, &c.. | 


J 
PR © LEM  XXXVT. 


The Latitude and' Day of the Month being given, 
to find the Sun's Amplitude, or how much he either 
riſes or ſets, from the true Eaſt and Weſt Points of 
the Compaſs, together with that Point of the Compaſs, 
which be riſes. or ſcts. upon. 


1 


., K: 


Rectify the Globe, and bring the Sun's Place to the: 
eaſtern Side of the Horizon, and obſerve what Number 
of Degrees on the Amplitude Circle, are contained 
between that particular Place, and the true Eaſt and 
Weſt Points; for that is the Amplitude, whether it 
be towards the North or South ;. and upon the Cir- 
cle of Rhumbs will be ſhewn the Point of the Com- 
paſs he riſes or ſets.upon ;, turn the Globe round, till 
the Sun's Place lies even with the Horizon, in the 
Weſt, and obſerve as before, and you will have your 
deſire. 


— 


Jon a — — — 2 
57575 
f 6 : = . __ 


Thus, at London, on the roth of January the 
Sun's Amplitude at riſing will be 364 Degrees 
from the Eaſt, ſoutherly; likewiſe he will - riſe 

at 


A KEY To 'GEOGRAPHY. + 1277 


at S. E. by E. K S. his Amplitude at ſetting will be 
361 Degrees from the Weſt, ſoutherly, and 8. W. by 


W. 4 g. 8 
PR OB L E M XXXVIL. 

The Sun's Declination being given, to find the 
Riſing and Setting of the Sun, for any particular 
Place, or at all Places upon the Face of the Earth ; 
allo, to ſhew'all thoſe Places to which the Sun is 
rihng, ſetting, and making Noon; with the Length 
of the Days and Nights, the Circle of Illumination, 

Xe. | f 


R U L E. 


Elevate the Pole to the Declination ; bring your Ha- 

bitation, or any other particular Place to the Meridian, 

4 and the Index to 12 at Noon ; ebſerve what Places 
7 paſs under the ſaid Degree of Dechnation, for to all 
[ thoſe Places the Sun will be vertical on that Day, 
| which anſwers to the Declination : to all Places in 
| the weſtern Side of the Horizon, the Sun is rifing ; on 
the contrary to all Places in the eaſtern Side, he is 
ſetting ; all Places, as they arrive at the Brazen Meri- 
dian, have Noon, whilſt thoſe on an oppoſite Meri- 
dian have their Midnighr; And as the Sun conſtantly 
illuminates one Half of the Globe, you will, with 
pleaſure, obſerve the Circle of Illumination, or that 
which ſeparates between Light and Darkneſs, which 
news what Parts of the Earth have long or ſhort 
Days, and where it is all Day or all N ight, with the 


different Lengths of each, &c. 
Thus, 


118. A KEY ro GEOGRAPHY. 


Thus, you will and, when the Sun has 231 De. 
grees, or the greateſt Declination North, that the 
Length of the Day at London, will be 16h. z6m, 
at Hull, 16h. 40m, at Newcaſtle, 17h. 6m. at E din- 
burgh 17h. 12m. Kirkwall, in the Or kneys, 17h. 25m, 
at Copenhagen in Denmark, 19h. 7m. at Conſtanti. 
nople, 14h. 53m. Rome 1h. Jeruſalem 24h. Cairo 
zh. 45m. Botany Bay, gh. 45m. the North Frigid 
Zone will be entirely in the Sun-ſhine, and the Seuth 
Frigid Zone deprived of the Benefit of that all- chear- 
ing Regent, and ſo for all other Places and Seaſons, 
in different Degrees of Declination, North or South, 


Note. In this Problem (which is one of the beſt that 
can be performed upon the Terreſtrial Globe) the 
Sun is ſuppoſed at reft, and the Earth actually per- 
Forming her diurnal and annual Motions, 


RO B L. E M. XXXVIE + 
The Month and Day being given, to find thoſe 
Places of the North Frigid Zone, where the Sun be- 
gins to ſhine conſtantly, without ſetting; as alſo thoſe 
Places of the South Frigid Zone, where the Sun be- 
gins to be totally abſent. 


R U L E. 


Find the Sun's Declination for che given Day, and 
ſubtract the ſame from go Degrees, the Remainder 
will be the Latitude of all thoſe Places, where the 
Sun begins to ſhine conſtantly without ſetting; ob- 
ſerve the ſame Latitude South, and you will have all 
thoſe Places where he begins to be totally abſent, 


Nate. 


ole. 
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| Note. This is underſtood to be either in the firſt or 


third Quarter of the PO and there is no need of 
rectify ing the Globe. 
P ROB L E M XXXIX. 


A certain number of Days, not exceeding 182, being 
given, to find the Parallel of Latitude, on the Globe, 
where the Sun ſetteth not, during thoſe Days. 


R U L E. 


Take half the number of Days, and with that 
Number count ſo many Degrees, either eaſterly or 


weſterly, from the Beginning of Cancer, and make a a 


Mark on the Ecliptic, where the Reckoning ends; 
but you are to obſerve, that if half the number of Days 
exceed 30, you are to reckon one Degree leſs ; if 60, 
2 Degrees leſs ; and if go, 3 Degrees Jeſs ; (for the 
Days of the Year, and Degrees of the Ecliptic, or of 


any other Circle are not equal) bring the Place or 


Point, which you have marked, to the Brazen Meri- 
dian, and obſerve how many Degrees are intercepted 
between the ſaid Point and the Pole, for the ſame is 
equal to the deſired Parallel of Latitude: if the deſired 


Parallel be South of the Equator, the Operation will 


be the ſame, when you have brought the firſt Degree 
of Capric orn to the Meridian. 


Example. In what Parallel of North An det 
the Sun ſhine for 140 Days, without ſetting. 


By the Rule the Parallel. will be in 81 Bebe 


North , 
PROBLEM 
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P R OB E E M XI. 
A Place, its Latitude, and true Diſtance from a 


ſecond Place, together with the Latitude of the fecond 
Place, being given, to find that Place. 


R U,L E. 


Rectify the Globe for the given Place, and fix the 
Quadrant of Altitude in the Zenith, and reckon upon 
it the true Diſtance backwards from the Zenith, let 
a fine Black-lead Pencil, or piece of Chalk, be held 
exactly over the Latitude of the required Place, againſt 
the Brazen Meridian, in ſuch a manner, that by turn- 
ing the globe round, it may de ſeribe a curve of a con- 
venient Length; let the given Place be brought again 
to the Meridian, and fix the Globe; move the Qua- 

d rant of Altitude, till the Mark upon it cut the ſaid 
Arch, or Curve- line, which it will do upon the re- 
quired Place. 
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Thus, London being given, in Latitude 519 32 
North, and another Place lying eaſterly, in Latitude 
290 0“ North, diſtant 40 Degrees; by the Problem, the 
Place will be found to be Baſſora, in Arabia, near the 
Mouth of the Euphrates. 


P R OB L E M XII. 


'A Place, its Latitude, and true Diſtance from a ſe- 
cond Place, together with the Longitude of the ſecond 
Place being given, to find that Place, 


R U-L * 


„ 
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R U L E. 


Rectify the Globe, and fix the Quadrant of Alti- 
tude in the Zenith; mark the given Diſtance upon it 
reckoning backwards from the Zenith; bring the 
given Longitude to the Braſs Meridian, and with a 
Black-lead Pencil deſcribe an Arch of a Circle, along 


the Meridian, at pleaſure ; bring the given Place a- 


gain to the Meridian, and fix the Globe; this done, 
move the Quadrant of Altitude, till the Diftance 
marked upon it, coincides with the ſaid Arch, which 
was deſcribed along the Side of the Meridian, and 
where it cuts it, is the Place required. 


Thus, for Example.—Suppoſe Edinburgh, in Scot- 
land, in Latitude $55? 3o' North, diſtant 374 Degrees 
from another Place in Longitude 414 Eaſt of the Me- 
ridian of London ; By following the above Rule, the 
required Place will be found to be Anna, a Town ſitu- 
ate upon the Euphrates, in Arabia Deſerta. | 


1 N L 
Two Places under the ſame Meridian, with their 


Latitudes, and the reſpective bearing of a third Place 


(unknown) by the Compaſs, being given, to find that 
Place, and its true Diſtance from the ather two. 


R U L E. 
Rectify the Globe for one of the given Places, and. 
lay the Quadrant of Altitude to.the given Point of the 
Compaſs, on the Horizon, drawing a Line cloſe by 
the graduated Edge of the ame, with Chalk, or a 
Black-lead Pencil; this done, let the Globe be recti - 
hed for the ſecond Place, and lay the Quadrant to the 


3 „„ 


——— — 
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given Point of bearing on the Horizon, drawing a 

Line as before, and where thoſe Lines interſect each 
other, is the required Place; their Diſtances are had 
by the Quadrant, as uſual, 


Thus, ſuppoſe a Place, whoſe bearing from London, 
in Latitude 51 32“ North, is E. S. E. and from Se- 
mara, in Negroland, (in Latitude 17 Degrees North.) 
N. E. by E. was required. It will be found to be 
Jeruſalem, diſtant from the former 324 Degrees, and 
from the latter 35 Degrees. 


— — cet - - 


PRO B L E M XLIII. 


— — : — 
—— — * 


A Place and its Latitude being given, to find how 
all other Places bear from that Place, by ſo many 
Angles of Poſition, 
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u. L 


Rectify the Globe to the given Place, and fix the 
Quadrant of Altitude in the Zenith; turn it all round 
the Surface of the Globe, and the ſeveral Angles of 
Poſition will be ſeen upon the Line of Rhumbs, « 
Azimuth Circle, 


Thus, for Example— The Angle of bearing in at 
Arch of a great Circle, from London, to 


Boſton, in New England, is W. N. W. 4 W. 
Fez, in Morocco - $. by W. T W. 
Rome, in Italy - = 8. E. 4E. 
Conſtantinople — 1.0 L E. 
Vienna, in Germany = E. by 8. 
Warſaw, 
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Warſaw, in Poland — E. by N. a little N. 


Berlin, in Pruſſiaa E. by N. 4 N. 

had Copenhagen, in Denmark - N. E. by E. 4 N. 
PR O B L E M XLIV. | 

lon 

* Several Places and their Latitudes being given, to 


h.) And how any particular Place bears from them all, by 


SA o many Angles of Poſition, 


and R U I. E. 


Problem for Lond on) and the Quadrant of Altitude 
laid over the Place whoſe bearing is required, will 
ſhew the Angle upon the Horizon, 


how 
aan 
Thus, London will be found to bear from 


Boſton, in New England N. E. 4 E. 
Fez, in Morocco - - N.ZE, 


0 . Rome, in Italy « - N. W. TN. 
2 Conſtantinofp lfte N. W. by W. 
es 0 . 


Vienna, in Germany - = W.N. W. 
Warſaw, in Poland — W. IN. 
Berlin, Pruſſia : W. IS. 


8, Ot 


in at 


P. R OB L. E M . 


M. | 
W. The Day of the Month being given, to find what 

other Day of the Year, will be of the ſame Length 
E, with the given Day. 


Rectify the Globe fer each Place (as in the laſt 


Copenhagen, in Denmark W. S. W. | 


RULE, 


— - wy - 
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Bring the Sun's Place to the Meridian, and mark 
what Degree of the Brazen Meridian it paſſeth under, 
for that is the Declination for the given Day ; let the 
Globe be moved round, till ſome other Degree of the 
Ecliptic comes under the ſaid Mark on the Meridian, 
and that will be the Sun's Place, for the required 
Day ; then look on the Horizon, and oppoſite to the 
ſaid Degree, is that Day, which is of the ſame Length 
with the given Day, 


Thus, for Example—The 1oth of May will be of 
the ſame Length with the 2d of Auguſt; and the 19th 
of October, with the 22d of February. 


P. R OB IL E M XLVI. 


The Latitude of a Place, and Day of the Month 
being given, to tell at what Hours of the Day the 
Sun will be due Eaſt and Weſt, within the Compaſs of 
the Horizon: 
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Note. This can only happen in north Latitudes, 
when the Sun is upon the Equinoctial, or ſomewhere 
north of it; for when he has ſouth Declination, his 
Eaſting and Weſting will be below the Horizon. 


R U L E. 


Rectify the Globe for the given Latitude; then 
find the Sun's Place in the Ecliptic, for the given 
Day, and mark it; bring the ſame to the Meridian, 
and fix the Globe; turn the Index to the upper 12, 
and fix the Quadrant of Altitude in the Zenith; lay 

the 
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lay 


the 
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the lower End to the eaſt Point of the- Compaſs, or 


Horizon, and keep it there; turn the Globe gently - 
round upon its Axis, til} the Sun's Place coincides 
with the graduated Edge thereof, and the lndex will 
point to the Time required. 


* 


Thus, at London, in Latitude 310 32' North, on 
the 12th of April, the Sun will be due Eaſt, at 
bh. zom. and due Weſt at ;h. zom. On the 8th of © 
Auguſt, he will be duc Eaſt, at 6h. zm. and due Weſt 
zh. 8m. 


P R O B LI 


When the Sun has ſouth Declination, or in other 
Words, when the Latitude and Declination, are of 
different kinds, to find when the Sun will be due Eaſt 
or Weſt, 


R U L Z. 


If the Latitude be North, and the Declinat.on Sou th, 
you muſt elevate the South Pole to the given Degree 
of Latitude, and bring the Sun's Place to the Meri- 
dian, and fix the Globe; turn the Index of the Hoary 
Circle, to the 12 that would repreſent Noon, were the 
North Pole above the Horizon ; fix the Quadrant of 
Altitude in the Zenith, la. ing it to the Eaſt ont, 
as before, in Problem X LVI. turn the Globe gently” 
round, till the Sun's Place mcets the graduated Edge 
of the Quadrant of Altitude, then will the Index 
point to an Hour whoſe « vmplement to 22, will. be 
the true Time of the Sun's Eaſting; ; lay the Quadrant 

L 5 to 
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to the Weſt Point of the Horizon, turning the Globe 
as before, till the Sun's Place meet the fame, and the 


Index will point out the Complement of the true Time 
of Weſting. 


Thus, on the 11th of November, at London in La- 
titude 3132“ North, the Sun will be found by the 
foregoing Rule, to be Eaſt, at about ; o'Clock, and 
due Weſt about 7. On December the ft at the ſame 
Place, he will be due Eaſt at 3 oy 4, and due Weſt 
4 before Eight. 


n r x1. 


The Latitude of a Place being given, to tell the 
Hour of the Day at any Time when the Sun ſhines, 


DU Lk 


Elevate the Globe to the Latitude, and place the 
Globe due North and South by the Compaſs (allewing 
for Variation). The Hoary Circle will in this Caſe 
become a Polar Sun Dial, and the Axis of the Globe, 
the Gnomon or Stile, the Shadow of which will ſhew 
the Hour of the Day. 


P03 EL 2M: TT, 


Any Parallel of Latitude being given, to find how 
many Miles make a Degree of Longitude, in that 
Parallel, 


R UL E. 
With a Piece of Wire, or ſome pliant Zone, that 


win dend properly, take off any number of Degrees 
from 
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from the given Parallel, and apply the ſame Diſtance 
to the Equator, obferving how many Degrees it makes 
there; (which will always be a leſs Number than in 
the Parallel) bring ſuch Degrees into Miles, and di- 
vide by the number of Degrees taken in the Parallel; 
the Quotient will be the Anſwer, 


Thus, ſuppoſe it were required, to tell how many 
Miles are contained in a Degree of Longitude, in the 
Parallel of 53® 20'3 by taking 20 Degrees from the 
Globe, in that Latitude, and applying the ſame to the 
Equator, it will be found to make but 115 57), which 
I reduce into Miles, and divide by 20. Hence the 
Anſwer 1s 35,8 Miles. 


The ſame performed by Trigonometry. 


As Radius - - - 10,000000&S 


To the Sine Complement of 339 20 9,7760897 
90 is 6 %/% ü ü » EE 1,7781613 


r 


— — 


To 35,8299 - — - 355542410 


Very near the ſame as above, 


Note. Some Authors recommend taking the Degrees 

in the required Parallel, by a Pair of Compaſles, or 
Dividers ; but, whoever follows that Method, will be 
led into an Error; and the greater the Diſtance ſo 
taken, the greater will fuch 7 rror be; for any one, 
who has ever uſed a pair of Dividers, in the diviſion of 
a Circle, muſt know, that the Chord, inſtead of rhe 
Arch, will be the reſult of every ſuch Operation. 


PROBLEM 
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/ 


The Longeſt Day in any Latitude being given, to 
find in what other Latitude, the longeſt Day is one, 
two, three, or more Hours, or any other given Time, 
longer or thorter than the Day given. 


. 


Let the Globe be rectified for Uſe, to the given La- 
titude, and the ſolſtitial Colure, which makes the 
longeſt Day, at the given Place, be brought to the 
Brazen Meridian, and the Globe, fixed with a Quill; 
obferve where the eaſtern Side of the Horizon cuts the 
Tropic of Cancer (if the Place be in North Latitude) 
and make a Mark with a Pencil; turn the Globe weſt- 
ward, till as many Times 74 Degrees of the Equator 
paſs the Meridian as the longeſt Day in the fe- 
quired Latitude, conſiſts of Hoprs more than the 
given Day; then fix the Globe again, look for the 
ſame Tropic Line, and make another mark, with a 
Pencil, againſt the Edge of the Horizon; bring the 
xt of Cancer back to the Meridian, and fix the 
Globe, elevate the North Pole, till the 2d Mark 
appears, and the required Latitude will be found ac- 
cordingly, by obſerving the Degrees under the ele- 
vated Pole. 


Note. When the Day is to be any Number of Hours, 
ſhorter that the given Day, the Degrees muſt paſs 
eaſtward, and the Pole be depreſſed, till the 2d 
Mark appears, and the Latitude will be had as 


above, 
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Thus, by the Rule, the Latitude where the longeſt 
Day is one Hour longer than at London, will be 
found to be 369 30“ North; and the Latitude where 
the longeſt Day is ene Hour ſhorter, will be 45 200 
North, 


PR O B I X M 1 


The Latitude of a Place, and the Sun's Declina- 
tion being given, to find thoſe particular Times of 
the Day, when the Sun will be twice in the Fore- 
noon, and twice in the Afternoon, upon the ſame 
Azimuth, or Point of the Compaſs. 


Note. This can no where happen but in the Torrid 
Zone, and the Declination and Latitude of the ſame 
Side of the Equator; alſo, the Declination muſt ex- 
ceed the Latitude of the given Place, 


RU: EF. 


Rectify the Globe to the Latitude of the Place, and 
let the Sun's Declination be marked on the Brazen 
Meridian; turn the Globe, till ſome part of the Eclip- 
tic, on either Side of the Tropic of Cancer (if in 
North Latitude) coincides with the Declination, and 
mark it alſo; fix the Globe, then put the Index to 
Noon, and ſcrew the Quadrant of Altitude to the 
Zenith; bring the Sun's Place to the eaſtern Side of 
the Horizon, and obſerve the Hour of the Sun's riſing, 
as well as the Azimuth, or Point of the Compaſs, 
which he riſes upon ; keep the Quadrant of Altitude 
to this Point; turn the Globe gently round on its 


Axis, towards the Weſt, and you will ſee the Curve, 
which 
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which the Sun ſeems to deſcribe in the Heavens; when 
the Sun's Place again touches the gratuated Edge of 
the Quadrant, the Sun will then be on the ſame Point 
of the Compaſs, as at his Riſing, which Time will be 
ſhewn by the Index, The ſame curious Phænomena 
takes place in the Afternoon, when the Quadrant is 
laid to rhe ſetting Point, 


Thus, at Jamaica, whoſe Latitude is 17 40“ North, 
when the Sun's Declination is 20 Degrees North; he 
vill be found to be on the ſame Azimuth, or Point 
ot the Compaſs, at 5h. 34m. and 11h. 22m. A. M. 
being E. N. E. a little Eaſt; and in the Afternoon, at 


oh. 38m. and 6h. 27m. or W. N. W. a little Weſt. 


. 


Or THE HARVEST MOON. 


This is the Moon which is full at the autumnal 
Equinox, or a little before or after it; and is remark- 


able for riſing nearly at the ſame Hour, for ſeveral 
Nights together. This very curious Phænomena is 


wholly occaſioned by the Obliquity of the Ecliptic 
in thoſe Signs (Piſces and Aries); hence a larger 
Portion riſes in a ſmaller Space of Time; but, although 
the above takes place, her Southing will be, as uſual, 
about 48 Minutes later cach Night. 


For our preſent Purpoſe we will chuſe three Days 
before, and three Days after the Day of full Moon, 
in September, 1787; the Sun's Place, Moon's Place, 
and her Latitude, as follow, viz. 


The 
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Sun's Place. | Moon's Place. Moon's Lat. 

Sept. 24th - 1% %, 27 12 4% 1x North 
„„ 144 4 : 42 
26. - 2. 4p 23- ::36 * 6 
27. 4 216 7 : 17 4 2 68 
ͤĩ˙ $6 a1 2 + 341 
29 - 6 : 14 5 228 4 2-6 
1 19 : 36 8 


Thus by Problem XXXIII. (for there needs no 
other Direction) the Moon will riſe at London in La- 
titude 310 32“ North, on the given Days, as under, 
nearly, 


Moon's Riſing. 


H. M. 
Sept. 24th - | 4 va 
25 - 4 
26 - 8 
27 - 5 : 26 
28 - 52 8 ; 
29 — 6 : 10 
30 9 


Thus, for ſeven Days together ſhe will not differ 
i much more than two Hours in riſing, and yet her 
Southing will be as uſual. 


PART 
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Of the ANALEMMA, ſhewing its Uſe in the Solution 
| of PROBLEMS, | | 


_—_—— hn... 


— 


— 


THE ANALEMMA, as it is called, is a narrow 
Slip of Paper, whoſe Length is equal to the 
Breadth of the Torrid Zone, and laid acroſs on ſome j 
convenient Place ; generally in a Part of the great Pa- ' 
cific Ocean, weſt of California. | | 


The Analemma contains all the Months and Days of 
the Year, divided into two Parts. The firſt Part be- 
gins at the Bottom, with the Winter Solſtice, and is f 
reckoned northerly to the Summer Solſtice, where the t 
ſecond Part begins, and is reckoned towards the South 
in like Manner. 


1 
y 
0 
Thus it is plain thoſe ſeveral Days muſt correſpond K 
with the Sun's Declination the 1 about. 1 
| T1 

b 


Fa 0 3 L EBeM. I, 


The Day of the Month being given, to find the 
Sun's Declination. 


"= U 4 4 


Bring the Middle of the Analemma to the Meridian, 
and ebſerve what Degree ſtands directly over the given 


| Day, for that will be the required Declination, 
| | , Thus 


—— — AS lt s 
2 - 
S2 090 © iz 
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_ Thus, on the zoth+ of March, the Sun's Declination 


is 49 8; on the 15th of April z0* N; on the agth of 
May 21335 on the 44th of October 84 Soe. 
Note. There is no Occaſion for rectifying the Globe 


in'this Problem, the Latitude being out of the Queſ- 
Gy 43-466 | 


PR O B L EM H. 


The Latitude of a Place and the Day of Month be- 
ing given, to determine the * $ Riſing a and Settings 
with his Amplitude. | 


T 


1 


N.²¹ 


'ReAify the Globe, and bring the Middle. of the 
Analemma to the Edge of the Brazen Meridian, and 
the Index of the Hoary Circle to the 12 at Noon. 
Turn the Globe eaſtward till the given Day lies even 
with the Horizon, and the Index will ew the Hour 
of Riſing, and, oppoſite the given Day upon the Ho- 
rizon, will the Amplitude be found. Turn the Globe 
weſtward till the given Day correſponds with the Ho- 
rizon in the Weſt, and the Time and 28 will 
be had as before. 1 f 


Thus, on the 14th of May, in Latitude 31 * 
North, the Sun will riſe at 1 5 Minutes paſt Four, and 
ſet x © Minutes be fore Eight ; his Amplitude 312 De- 
grees northerly, "Oh the 11th of June he will riſe at 


paſt Three, and ſer at 4 before Nine; his Ampli- 


tude 39 Degrees from the Eaſt and Weſt northerly. 
7 PROBLEM 
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PR OB LE M . 


The Latitude of a Place, the Day of the Month, and 
the Hour being given, to find the Sun's Altitude and 
Azimuth. 


EY TW: 
Rectify the Globe to the Latitude of the Place; 


bring the Middle of the Analemma to the Brazen Me. 
ridian, and the Index to 12 at Noon; fix the Quadrant 


dex points to the given Hour; lay the graduated Edge 
of the Quadrant over the given Day, and fix the Globe; 
that Degree of the Quadrant which cuts the given Day, 
- the Altitude; and, the Number of Degrees inter- 
* cepted between the Edge of the Quadrant and North 
| or South Point of the Compaſs, is the Sun's required 
Azimuth, | 


Thus, on * EY of 1 at London, in 1 
31⁰ 327 North, the Sun's Altitude at 3 A. M. will be 


— — — —ů— ̃ ̃ ͤ—ᷣ—„-— — — _ at : — — 
2 ————— a. 
g l * 
a , 
wy, ” ” 
- | 


_— 


| South, eaſterly, or E. S. E. nearly. 


PROBLEM. IV. 


The Latitude of a Place, the Day of the Month, and 
the Sun's Azimuth being given, to find the Hour of 
the Day when the Sun will come upon that Au, 
e with, the Altitude of the Sun. | 


—_— : 


of Altitude in the Zenith; turn the Globe till the In- 


43 Degrees, and his Azimuth 664 Degrees from the, 


RULL 


. 


. 
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R U L E. | 


Let the Globe be reRified, and the middle of the 
Analemma brought to the Meridian, as in the fore- 
going Preblems ; as alſo the Index to Noon, and the 
Quadrant ſcrewed to the Zenith; lay the Quadrant of 
Altitude to the given Azimuth, and turn the Body of 
the Globe gently round, till the given Day in the 
Analemma meets the graduated Edge of the Quadrant, 
and then fix it with a Quill; obſerve the Hour pointed 
at by the Index, for that is the Time when the Sun 


arrives to the given Degree of Azimuth; and the De- 


gree of the Quadrant, which coincides with the given 
Day, is the Altitude at that Time. 


9 — 


Thus, at Sheffield, in Latitude 533 200 Nan. on 


the 15th of March, when the Sun's Azimuth 45-64? 
from the South, the Time of the Day will be found to 
be 8 h. 2 m. A. M. and the Sun's Altitude, wer” 
Time, 164 Degrees: Alſo, on the 13th of June, in 

the ſame Latitude, when the Sun has 44% of Azimuth 


from the South, the Time will be ro h. 5 m. A. M. s 


and = Altitude 53 Degrees 


P.R-O B L k * V. 


The Latitude of a Place and Hour of the Day being 2 
given, to find all the different Aaimuths and Altitudes 


the Sun can have, at the given * on every Day of 
the Year, 


tr. 


| 
| 
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The ſame Directions as given in Problem zd, will 
anſwer this Problem, which being repeated for every 
Day, all the required Azimuths and Altitudes will be 
obtained. An Example will be unneceſſary. 


e eee 


The Latitude of a Place, the Day of the Month, 
and the Suh's Altitude being given, to find from 
thence his Azimuth, and the Time bf the Day. I 

R U L E. | "—_—_ 

ReQtify the Globe for Uſe, and move the Globe and 
Quadrant of Altitude together, till the given Day and 
Degree of Altitude agree with each other. This done, 
obſerve the Hour pointed at by the Index, which will 
be the required Time; and where the graduated Edge 
cuts the Horizon will be the required Azimuth. = 


Thus, for Rawagle, at Sheffield, in 53% 20 Northy 
June r6th, the Sun's Altitude 16 Degrees; the Hou 
of the Day will be 5h. 40m, A. M. and his Azimuth 
at that Time 0 Degrees from the North, eaten 

Doug E. N. E. 4 E. nearly. 


PART 


— 


2 


A KE v 10 O#60TABRY. * 


* 1 * 5 v. I 
CONT ATWING : San Baes 


Twe 47 180 THEOREMS; of unidenidble fe Tris de 
duced from the foregoing PROBLEMS :. and very 
IN for the Reader to be ne with. 


5367 7 | 


3 * * 
2 — — — 
io 2 4 *q , . 44 && +» 144 
, " " * " , N e Þ - iTh 
T 1 | x M þ 1. 14. 4. 


THE Latitude of any Place i 1s KS. to he Elevation 
of the Pole 50 the Horizon n, fame. 


1 


THEOREM 12 34 


The Elevation of the Equator above the Horizon, 
m any Place, is always equal.to, the . bh; 
the Latitude. 


4 
1 


1 1 Hin $7.4 
T H B-O;RE MP III. 
All Places ſituate upon the Equator; have no La- 


ntude; it being there thar the Computation! rakes” 
Nace. 1 176 wilt Þ eee 


T H E O ER N IV. 


Pacer with hf Poles have the greateſt Latitude, 
beraufe'thers amg ends. 


M; THEOREM 


108 Lis 121 


Yi... 


Ln 


* 
— 2 82 = Ice 8 . 
- las OOO A i AT Git OO A A THO ES AO - 
_ 
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T H EK OR E M V. 
Places ſituate on the firſt Meridian have no Longi- 
tude, it being from thence that the Longitude is rec - 


koned ; and, at the Interſection of the Wan nei- 
ther Latitude nor Longitude. | 


Sante, w7 8 36 5 A 7 a 
Places lying 180 Degrees Eaſt or Weſt of the firſt 


Meridian, have the greateſt Longitude ; ; it ben there 
that the Computation ends, G 


THEOREM Vi. 


All the Inhabitants of che Earth have the Points of 
the Compaſs diſtinguiſhed in the Horizon, except at 
the two Poles; for, from the North Pole, every Point 
bears South; and, from the South Pole, every Place 
will bear North. And whichlvever Way the Wind 


bloweth at the North | Pole, it muſt come from the 


South, and the Contrary. 


T H E OR E M vill 
All Places, upon the Face of the Earth, do equally 


- 


| enjoy the Light of the Sun, in Reſpect to Time, and 
are equally deprived of the Benefit of _ glorious! 


Luminary, - 
* 


THEOREM Ix. 


12 all Places * the Earth the pape and Nights are 
equally long (fave at the two Poles) when the Sun 
comes upon the Equinoctial Like, in March and Sep- 


1 0 bete 


THEOREM 
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TH EK OR B NM 


All Places under the Equator have the Days and 
Nights of an equal Length throughout the Vear, not- 
withſtanding the Sun's Declination ; which is mani- 
feſt from the Poſition of the Sphere; one Half of the 
Equator” being always above the Horizon, and the 
other always below it; as well as all the different Pa- 
rallels of Latitude, 


T HE OR E M XI. 

To no ſingle Place between the Equator and the 
Poles, is the Day and Night equal, except at thoſe 
Times when the Sun enters Aries 80 and Li- 
bra — — | : 
T H E OR E M XII. 

When the Sun's Declination exceeds the Latitude of 
the Place, on either Side of the Equafor, the Sun will 
come twice in the Forenoon, and twice in the After- 


noon, upon the ſame Azimuth or Point of the Com- 
paſs. See Problem ö | 5 


THEOREM XIII. 


To all Places i in the ſame Parallel of Latitude, * 
Days will be of an equal Length; whether * be 
long or ſhort. | 


THEOREM XIV: ue 
The nearer any Place is to the Fquator, the leſs 
will be the Difference between the Days 1 


in that Phy * more diſtant the contrary. 
THEOREM | 


a" - 4 KEY To GEOGRAPHY, 
T H EK O REP M 


| To all Places within the Tropics, 2 MR Ver- 


tical, or in the Zenith twice in the Year, to thoſe at 
the Tropics but once, and to other Places of the kann, 
never. 


er O R E M XVI. 

To all Places in the Torrid Zone, * Duration of 
Twilight will be the leaſt, the Sun's Path being the 
moſt perpendicular to the Horizon; and to all Places 
in the Frigid Zoneghe greateſt, the Sun's Path being 


there the moſt oblique to the Horizon: ing the Tem- 


perate Zones, at a Medium between the wo becauſe 
the Obliquity of the Ecliptic is ſo. | 


T H E OR E M XVIL 
All Places which lie exactly under the Polar Circles 
will have the Sun when in the neareſt Tropic 24 3 
above the Horizon, without ſetting; 3 and the reverſe 
happens when he is in the fartheſt Tropic. At all 
other Times of the Year, he wit riſe * let as * 
other Places. 


1 H E 0 B E M XVnI. 
To all Places between the Equator and the Polar 


Circles, the longeſt Day and Horteſt Night, is, when 


the Sun is in either Tropic, that is, when he enters 
Cancer, the Days are longeſt and Nights forteſt to 
the Inhabitants of the northern Side 3 and to thoſe on 
the fowthern * when he enters Capricorn. 


THEOREM 


- 


„ %%% 8Þ\Yww wud _. 
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T H E OR E M XIX. 


To all Places between the Polar Cireles and the 
Poles, the Sun will make ſeveral diurnal Revolutions, 
without ſetting, becauſe a Part of the Ecliptic ſets not 
to the ſaid Places; the contrary will happen, when he 
is in the oppoſite Signs, and vice verſa, more or leſs, 
as the Places are nearer to, or farther from the Poles. 


r HRE OR E NM Xx: 


Tf a Ship ſets cut from any Port, and fails round 
the Globe, weſtward, the People in ſaid Ship will I6ſe 
one whole Day, at their return; or, which is the ſame 
thing, they will reckon one Day leſs than the People 
at the ſaid Port; the contrary will happen by failing 
eaſtward round the Globe, which was proved by Com- 
modore Anſon, and Capt. Cook, CEE oe 

- #23 
THEOREM XX, 

Should two Ships {et ſail from the the fame Port, the 
one eaſt, and the other weft, round the Globe, the 
People in thoſe Ships will differ rwo complete Days 
at their return, though they ſhould arrive on the ſame 
Day and Hour, X 


THE OR R M KEE 


Should a Ship ſail round the Globe, upon a Meri- 
dian, any number of Times, the People in that Ship 
will differ nothing in reckoning their Time from the 
People at the Port from whence they ſailed ; not have 
ing altered their Meridian. 


THEOREM 


— _ - 
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T RE OR, N XXIII. 


Should two Ships fail from differem Ports, either 
due Eaſt or due Weſt, by an Angle of Poſition with 
the Meridian of each Place, thoſe Ships ſhall nor ſail 


in parallel Lines, but thoſe Lines which they ſhape in 


their Courſe, ſhall interſect each other, and meet in 
an Angle. SES: 1 
T HE OR E M. XXIV. 


North and ſouth Points have their Terminations, 
but Eaſt and Weſt have none, Hence the Difficulty in 
aſcertaining the Longitude at Seas f 


T H R OR E M XXV. 
All Places on the Globe are uppermoſt, to their 
reſpective inhabitants; upwards and downwards in 
this Caſe, being relative Terms. Hence the Power of 
Gravity is made manifeſt ; for whatever is earthly 
will incline to the Earth, as its. Centre, and be at- 


tracted more or leſs, according to the quantity of 
Matter which it contains. ; 


— 


PART 


bps 
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P-A R T N 


C 


CONTAINING. 


Twenty-four PROBLEMs on the CELESTIAL 
GLOBE, with their SoLUT1ONS, 


— ů — * r 


P R OB L E M TI. 


T HE Day of the Month being given, to find the 
Sun's Declination and Right Aſcenſion. : 


R'U LEX. 


| Find the Sun's Place in the Ecliptic, for the given 

ö Day, and bring it to the Meridian; obſerve what 

| Degree gt ſtands under, for that will be his Decli- 
nation for the given Day; and the Degree of the 
Equinoctial, which is cut by the Meridian, is his 
Right Aſcenſion. nts SHR 


Thus, on the toth of May, his Declination will be 
171 Degrees North, and his Right Aſcenſion 47 De- 
grees, reckoned from the beginning of Aries, - 


PROBLEM I 
The Latitude of a Place, Day of the Month, and 


Hour of the Day being given, to find the Sun's Azi- 
muth, | | 


RULE 


3 , 
— 1 — * — . —P een tt Too mm * 
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Rectify the Globe, and fi the Quadrant of Mu. 
tude in the Zenith; bring the Sun s Place to the 
Meridian, put the FO to the upper 12, and turn 
the Globe till the Index points at the given Hour, 
and fix it; lay the Quadrant of Altitude over the 
Sun's Place in the Ecliptic, and the Degrees inter- 
cepted between the Quadrant and the neareſt north or 
ſouth Point will be the Sun's required Azimuth. 


Thus, at London, in Latitude 31 32“ North May 


| 19, at 10 A. M. the Sun's Azimuth will be South, 


48 Degrees Eaſt, or 8. E. FE, 


PROBLEM U.. 


The Latitude ef a Place, and Day of the Month 
being given, to find the Sun's e . Aſcenſion and 
Deſcenſion, 7 5 . * 


R U 7 H E. | 
Rectify the Globe to the Tanne and + bring the 


Sun's Place to the eaſtern Side of the Horizon, and 


mark what Degree of the Equator | is cut by the Hori- 
rizon, for that will be the Sun's oblique Aſcenſion; 
turn the Globe weſtward, till the Sun's Place lie even 


- with the Horizon alſo, and the Degree of the Equator 


which is cut 'by the Horizon, will be _ Sun's 2 


* 
1 2120 , 


PROBLEM 


1 


1d 


/ 
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P R OHB LE M. VV. 


The Latitude of a place and the Day of the Month 


being given, to find the Sun's aſcenſional Difference, 
or how much he riſes or ſets before or after Six, withs 
out having Regard to the Index. 


n U L's bg 


Find the Sun's right and oblique Aſcenfions by Prob | 
lems I. and III. Subttact the lefſer from the greater 
and the Remainder will be the aſcenſional Difference 5 
which, reduced into Time, by allowing 15, Degrees 
to an Hour, and 1 Degree to four Minutes, will give 


the Time which — g- before or after Six of the 


Clock. 
Note. The Sun's right Aſcenſion exceeds Ins oblique 
Aſcenfion ftom the Beginning of Aries, to the Begin- 


ning of Libra; during which Time he riſes before Six. 
The Contrary happens from the Beginning of oY to 


the IRE of Aries. 


Thus, on the 28th of July, in Latitude 1855 12 
North (the Sun in 5 Degrees of Leo) his right Aﬀcen= 
ſion will be 127% Degrees, and his oblique”-Aſcenfion 
1014 Degrees; their Difference 26; which reduced, 


will be equal to 1 Hour and 44 Minutes, and fub- - 


tracted from Six, will leave 4 Hours and 16 Minutes g 
which is the Hour of the Sun's Riſing on that Pay. 
Or, if added to Six, will ſhew the Hour of his Set- - 
tings : | | 


— 


Fn N PROBLEM 


[2296 A KITO GEOGRAPHY. 
1 R O pz 13.4 ite ON * , 


A. natd. Day of the Month being 8. 
es Bad die Suw's"Amplitudes ©" 


. 
: 
» {{* s 71 257% eie 2a 94 


12 20 
' AN. F e 2 
R. U L. E. A gigen wa 


See Problem XXXVI. om the Terreſtrial Globe; 
[or ever II. - the Analemma, 


* * * 
0 TIT & 77705! 


13s fra 1) 


{Night-being. given, to find the OP Depreſſion; be- 
u ee 1 n 28 


8 14 
= . $ 


R U L E. x + oe 

Rectify the Globe for the Loc; bring the Sun's 
Place to the Brazen, Meridian, putting the Index to 
Noon; find the Place oppoſite to that of the Sun in 
the Eclipric, by. turning the Globe, till the Index 
points to the under x2, or Midnight, and mark it 
with Chalk or a Pencil; turn the Globe, till the In- 
+dex> points to the given, Hour, and ſtay it; lay the 


Zenith) over. the aid: oppoſue Point in the Ecliptic; 

men wilh it ſhew how many Degrees the Sun's De- 

| » Prafion 155, it being equal to the OS 
te Point, on the ee err 


* aumple. Thus, on the 16th of February, at Lone 
Aon, in Latitude 51% 327 North, at 9 P. M. the Sun's 
Depreſſion below the _ will be 19 15 


"2 . F124 


—— PROBLEM 


: de Lattesde, pay © of the Month and r the 


dran of Altitude (which muſt be fixed to the 


—— = A A. __—_—— 8 
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PR: O L E N Vier» dees 


The Latitude, Day of the Mosh, and Sun's A Az. 
muth being given, to find the Hour of the Day. Sd 


4 19917) 


R U D E. nt el ,t 


Rectify the Globe for Uſe, and bring the graduated 
Edge of the Quadrant to the given Azimuth, holding 
there, with the Hand, ail the Sur heel ch 
muſt be found) touch the ſaid eraduates Eugen the 
Index will give the —_—_ of the Day. 


9 4 > 


L—_ Thus, on ky roth of September, in La- 
titude 31 0 325 North, cle Sun's Azimuth being 8. 4 
towards the Eaſt, the Hour of the Day wat be fund 
to be 98. Jem. A. M. 01 ot od: Yard 

„if eSlo't5-i735% 21 Sin an 300% 
P R OB LE N e 0 29% 


＋ Denn 105 TI) 


| Any particular Star being given, to ng; Its. Declis 
nation and Right Aſcenſion, . 


- - , OO 


1 seele a = 


- 
4 — 

* e Py, e 

i i 3s . 1 Dre 
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| Bring the given. Star. to , the Meridian, and, fix the 
Globe; ; "obſerve what Degree of the Brazen Meridian 


is cut, or ſtands directly over the Centre of the given 
Star, for that is ts Deelima tion, North br South; at the 
Star is north or ſouth of the Equator. Obſerve: what 
Degree of the Equator: is cut by the Meridian, fat 
mat will be the Star's Right Aſcenſionngn 004 


Thus, by the Rule you will find the Declination of 
Arcturus to be 204 Degrees, North, and its Right Af 
cenſian 
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cenſion 2104 Degrees; the Declination of Capella, in 
Apriga, to be 45* 30“ North, and its Right Aſcen- 
ſion 944 ' Degrees ;. Of Sirius, in the Mouth of the 
Great Dog, 162 Degrees of Declination, Fouth, and 
Night Aſcenſion 38 Degrees. | 


eren e... 


| Ang rarer a bing dne 1 find ts Latiruds 
: and Longirude. | 5 


RULE. 


"i the. Pole (according as the Latitude is 
North or South of the Ecliptic) to 664 Degrees, and 
bring the Solſticial Colure to the Meridian (or that 
Point where the 12 Semi- circles meet, which form the 
Pole of the Keliptic) and fix the Globe; turn the 
Quadrant round, till the graduated Edge coincides 
With the Centre of the Star, and the number of De- 
grees which the Star is diſtant from the Ecliptic Line 
will be the Latitude of faid Star, and the particular 
Degree of the Ecliptic which is cut by the Quadrant, 
is the Star's Longitude, reckoned dccordis gi to the 


8 ' 


„n the Latitude of Arcturus in W is * 
Degrees North, and his Longitude 204 Degrees in 
Libra; the Latitude of Capella in Auriga is 22% 40 
North, and Longitude 184 Degrees in Gemini. The 
Latitude of Sirius in Canis Major, 39+ Degrees South, 
and Longitude 110 30' in Taurus 


Note. 


N 
4 
: 
e 
3 


le. 
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| Note: By the two. laſt Problems, may. the Declina- 
tion, Right Aſcenſion, Latitude, and Longitude of all; 
the fixed Stars be had. And although their Declina= 


tion, Right Aſcenfion, and Longitude, be continually. 


changing, by reaſon of the Aberration ot the Earth's, 
Axis, round-the Pole of the Eeliptie (called the Pre- 
cethon or Recefſion of the Equinoxes)» yet, in the 
Time allotted for the Life of, Man, there cannot be 


an Alteration of more, than, one Degree. See the Re» 
ceſſion of the Equinoctial 1 Page * | 


PROBLEM x. 


The Latitude, and Hour of the Day or Night __ 
given, to * the Face of che * Heavens. 


R u L . 


Rectify the Globe for Uſe, and turm it, en the In · 
dex Points to the given Hour of the Day or Night, 
and fix it; obſerve what Stars are in the upper Hemi- 
ſphere, for their Places exactly cotreſpond with the 
real ones in the Heavens, (eſpecially if the Globe be 
placed due North and South). By this it will be an 
eaſy Taſk. to know all the different Conſtellations, and 


the principal Stars in each; to ſee which are riſing, 
ſouthing, or ſetting, and by the Quadrant of, Altitude 


(without moving the- Globe) to have all their differ- : 
ent Altitudes and Azimuths. 


Thus, at London, i in Latitude 310 32 on the 16th 
of November, at 10 P. M. we ſhall have Caſtor and 
his Brother Pollux E. N. E. the former 254, and the 

Ns latter 
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| Hatter Me Degrees in Height; Capella, E. by N. N. 

in Height 541 Degrees; Procyon, E. J N. with 4 De- 
grees of Altitude. In the E. S. E. Quarter, we have 
the famous Conſtellation Orion. A little above are 
the Bull's Eye and Seven Stars. At the Altitude of 
600 is the brighteſt in Aries, nearly $. by E. Foma- 
hauler is juſt: ſetting 8. W. by 8. Altayr nearly W. 
at the Height of 94 Degrees. Lyra, whoſe Altitude 
is then 221 Degrees, on the N. W. * W. Point of 

che Compaſs, nearly. 


„ M. XI. 
The Day of the Month and the right Aſcenſion of a 


Star being given, to find the Time when that Star will 
culminate, or come to the Meridian. 


A E. 
Bring the Sun's Place to the Meridian, and the In- 
dex to Noon; then let the Star's right Aſcenſion be 
brought to the Meridian, and the Index will ſhew the 
required Hour, Or, ſubtract the Sun's Right Aſcen- 
ſcenſion in Time, from the Right Aſcenſion of Va; 
Star, and the Southing will be had. 


Thus, you will find, that on the 1d of January, as 
right Aſcenſion of Caſtor being 1091 Degrees, his 
Southing will be at oh. zom. in the Morning; and, 

on the 13th of February, that the Bull's Eye, whoſe 
right Aſcenſion is 6 5 20', will culminate at ho 38m. 


1 e 


PROBLEM. 
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PROBLEM XII. 


The right Aland and Declination: of any: Stur | 
being en to find that Star. 


RULER 


Bring the. Star's right Aſcenſion to the Meridian, N 
and directly under the given Degree of Declination 
will be the Star required. 


Thus, ſuppoſe it was required to find what Star hath 
25 Degrees of right Aſcenſion, and whoſe Declination 
is 5 Degrees North? By the Rule it will be found to be 
Bed-elgueze in Orion: a Star of the rſt a er, | 


74 
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The Latitude of a Place being given, With any par- 
ticular Star, to find the oblique Aſcenſion and Deſcen- 
ſion of that Star; at that Place. 


R UL E. . 

h has 
Rectify the Globe for the Latitude, and bring the 
Star to the eaſtern Side of the Horizon, and fix it. 
Obſerve what Degree of the Equinoctial is cut by the 
Horizon, for that will be the Star's oblique Aſcenſion, 
Turn the Globe till the Star lie even with the Horizon 
on the Weſt, and that Degree of the Equinoctial which 


is cut by the Horizon, will be the Star's P yo 
ſcenſon. | e ; ” | 


Thus, 


* - 1. 
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Thus, at London, in Latitude 319 32“ North, the 
oblique Aſcenſion of Caſtor will be 57% Degrees; and 
his oblique Deſcenſibn 1624 Degrees. 


p R O B I. E M XV. 
To find the Altitude and Azimuth of a Star at any 


Hour, the Latitude and the Day of the Month being 
given. | . 


n. 

Rectify the Globe, and fix the Quadrant of Altis 
zude i in the Zenith; bring the Sun's Plaee to the Me- 
ridian, and the Index to the uppermoſt 123 turn it 
till the Index point to the given Hour, and fix it ; lay 
the Quadrant of Altitude over die Centre of the Star, 
and its exact Altitude will be ſhewn thereon ; and, 
the Degree which is cut by the graduated Edge of the 

Quadrant upon the Horizon, reckoned from the North 
or South, according as it is to the Northward or South- 


ward of the true Eaſt. or Weſt Point, will be its re- 
8 Azimuth. | 


. Thus, you will find, at | Lindem, in Latitude __ 
Degrees, on the 22d of December, at 10 P. M. Aldey 
baran, or Bull's Eye, will have 544 Degrees of Alti: 
- tude, and his Azimuth from the South will be 8 De- 
grees, Eaſtward, Lyra at the ſame Time will have 
A Degrees of Altitude, and 29 Degrees of Azimuth; 
being N. N. W W. nearly. 


PROBLEM 


* 


Cc 


* 


* * Mo. Rik. 


r Lite. Hoa i See. TT. 
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PROBLEM XV. 


The Latitude of a Place heing given; ro tell what 
Stars never ſet, and ſuch as never riſe to the Inhabi- 
tants thereof, 


* . 


" Retify the Globe, and fee what Stats are not fur 
ther from the Pole-than the Number of Degrees equal 
to the given Latitude, for ſuch ean never ſet to that 


Place; and all Stars in an oppoſite Hemiſphere, whoſe 


Diſtance from their, reſpective Pole exceeds not the 
Latitude of the given Place, can never riſe to the In- 
habitants thereof: —and vice Verſa... 


Thus, Lucida Lyra, Capella in Auriga, Algot in 
Caput Medufa, the Conſtellation of Urſa Major, Urſa 
Minor, Cor Caroli, and Draco; Algeneb in Perſeus, - 
Almaac in Andromeda, Scheder in Caſſiopeia, the 
brighteſt in Cygnus, &c. never ſet to the Inhabitants 
of the Earth in the Parallel of 519 32% North. On the 
Contrary, the Hull of Argo, Croſero, Payo, Indus, 
Gras, Triangle, Phenix, Hydrus, Robur Carol: the 
brighreſt in Centaurus, &c. never riſe to the Inhabi- | 
tants of the ſaid Parallel. 


P R OB LE M XVI. 


Two Stars being given, to find the Diſtance between 
them. . a. i 


AV LF 
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4 io L. K. 4 

| Lay ths W of Alirude over oe two given 

Sars, and the Degrees intercepted between them wil 
will be the Diſtance required, oY . 

„10 19147 13588 

Thus the Diſtance between Arcturus in Dads and 

Cor Scorpy, the Scorpion's Heart, will be found to be 

56 Degrees; and this would be the true Diſtance, were 

_ thoſe Stars fixed (as the Ancients believed) in a con: 

rave Sphere; but as they are ranged, or. rather ſown, 

| rough Immenſuy « of Space, ſome Stars, in Appears 

ance, not more. than, 5 Degrees apart, may be diſtans 

many Millions of Millions of es... 


«. F 
dA 


PR O * 1 K . xvit. an 


0 find che Riſing, ing and Setüng, of all 
che Planets; the Latitude of a Place. and c W 
x — N . | 050 


RULE | 


ReQify. the Globe for Uſe, and find by White's 
Ephemeris the Places of the Planets, with their Lati- 
tudes, for the given Day; on the Places of each, ſtick 
a Patch or Character of the Planet; then, by the Res 
volution of the Globe, you will ſee the Hours of rif- 
ing, ſouthing, and ſetting of thoſe rolling Orbs : by 
which Means you will be enabled to diſtinguiſh them 
from the fixed Stars, and to name at firſt Sight the 
Conſtellations and particular Stars in the Neighbour» 
hood of each; which muſt not only prove inſtructive, 
but entertaining to the judicious Obſerver. 


Thus 


\ 


* = a ti Co to ww ma *T 


AKEY-ToO GEOGRAPHY... 1385 
/ des, on the aach of rene 1789 at London, 


„ 


will riſe, ſouth, and fer, a as rr 


f a ' - as 
Rikng. \Sourhing Setting, 
H. M. 2 . I. M. 9 2 
Sv, . "FF $8 4 23 . - 


Moon, 11 38 A. M. 3 30 P. M. 7 30 P. M. 
Mars, 8 30 P. M. 4 44 A. M. x 0 P. M. 
Mercury 9 45 A. M. 1 32 P. M. 5 13 P. M. 
Jupiter, 6 10% P. M. 2 28 A. M. 10 30 A, M. 
Venus, 8 35 A, M. o 30 P. M. 4 47 P. M. 


Saturn, * 54 P. M. 6 30 P. M. 44 . M. 2 


Note. Stars that riſe or ſet at the Time of Sun-ri⸗ 
fing, riſe and ſet coſmically. Stars that riſe or ſet 
when the Sun ſets, riſe and ſet acronicaliy. Stars that 
are ſeen in the Eaſtern Horizon, a little before Suns 
riſe, riſe beliacally: and thoſe. that are ſeen | in the Wel⸗ | 
tern Horizon a little after Sun-ſetting, {qt beliacally z 
called the poetical Riſing and Setting, becauſe, men» 
tioned frequently by the ancient how: wap 


PROBLEM *. 


The Latitude of a Place, the Day of the Month, 
and the Altitude of any particular Star being given, ta” 
find the Hour of the-Night, -and the Star's Azimuth. 


7 RH. 


See the 2 ith Problem on the Terreſtrial Globe, for 
the Hour of the Day by ON the Sun's Altitude, | 


n | Note 
14111 ** 
— 9 — ͤ(— 


PIT 


8 


E Hel iacally. 


# 


— 
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Not. The Following ** Problems | are uſeful in 
por iy ; 


"PROBLEM Ix. 


The Bur Declinatiou and Amplitucs being given, 
* _ the Latitude. 2 t. 7 „ 


R U L E. 5 

FPlevate the North Pole (if i in North: Latitude) to 
the Complement of the true "Amplitude, and bring the 
firſt Degree of Aries to the Meridian; fix the- Globe, 
and ſtrew the Quadrant of Altitude to the Zenith; 
mark the Degrees of the Sun's Declination upon the 
Quadrant, and move it till the ſaid Mark cut the Equa- 
tor, which it will do in the Latitude W 
Thus, when the Sun's Declination is 15 Degrees 

North, and his Amplitude from the Eaſt Northerly 
20 Degrees, the Latitude wi Il be . to 43 
North. 


4 PROBLEM XX, 


The Sun's meridian Altitude and Declination being 
| given, to find the Latitude, | 


R U L. E. 


Mark the Sun's Declination on the Meridian, and 
move the Globe upwards or downwards till the given 
Altitude be meaſured between that Mark and the Ho- 
rizon ; then will the Elevation of the Pole be equal to 

che Latitude. 


Thus, 
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Thus, when the Sun's De dlination is 15 Degrees 
North, and his meridian Alt itu de is 35200, the La- 
titude of the Place of Obſervat ion, is 495 4⸗0 North. 


PROBLEM. XXI. 


Two Pe being given, the one upon the Meridian, 
and the other in the Eaſt or Weſt art of the Horizon, 
to find the Latitude of the Place. 


RV l. x. 


Bring the Star which is obſerved on the Meridian to 
the Meridian of the Globe, and move the Globe up 
or down, in the Notches, till the otly r Star make its 


Appearance, on the Eaſt or Weſt Part of the Horizon ; 


the Pole will then be elevated to the Latitude required; 


Thus, failing in the Ocean, I obſen ed Arcturus on 
the Meridian, and Cor Scorpy juſt riſ ag; and being 
defirous of knowing the Latitude of th: Ship, I found 
that it anſwered, by the above Rule, to. be * 
North, 


Alſo, in another Voyage, I obſerved Procyon on 
ahe Meridian, and the - Virgin's Spike riſing ; and 
found, that che Ship's Latitude, at that Time, was 25 
Degrees, North. | 


PROBLEM A. 
The meridian Altitude of any particular known } 
Star being given, to find the Latitude, 35 
0 OY RULE 


1% A KEV To G:EOGRAPHY, 
N U I. EI. * 


"Bring the obſerved d tar to the Meridian of * 
Globe, from which, re ckon the given Altitude to- 
wards the South, upon the Brazen Meridian, and 
where the Reckoning ends, make a Mark ; move the 
Globe in the Notches, till that Mark be even with the 
Horizon, and the Laa Gif be Arg to the Pole's 
Elevation. | OTIS 


Thus, when the meridian Altitude of Cor Leonis, 
is obſerved. to bi 631 Degrees, the Latitude of the 
Place will be 4% Degrees, North, And when the 
meridian Altitude of Capella 1s obſerved to be 751 
Degrees, the Latitude of the Place of Obſervation, is 
'bo Degrees, North ; and ſo, for any other Height, 


P R O B L E M XXIII. 


The Altitude and Azimuth of any particular Star 
being given to ind the Latitude, 
R U L E. 

p p 

Raiſe the Pole to the Altitude of the given Star; fix 
the Quadrant of Altitude in the Zenith, and lay it to 
the Star's given Azimuth; then move the Globe back- 
wards or forwards, till the given Star meets the ſame, 
Which it will do in the required Latitude. 

Thus, when the Altitude of Arcturus in Bootes, is 

40 Degrees, and he is obſerved to bear upon the 
E. S. E. Point of the Compaſs, the Latitude will be 


ound te be 534 45 North. 
c PROBLEM 


h W_T 


v4 


T 8 


AKI ro GEOGRAPHY, |" agg 
P R O B L E M XXIV.) 7 
The Day of the Month, and Hour of the Night, 
that a Star is either riſing or ſetting, being eien, to 
find the Latitude · ; 4 


#+ 4 0 k 
9 - 
” N % „ 
- 4% . + 4 — 4 | 
R U * E. \ 7 


Repreſent the Face of the Heavens for the gien 
Time, and move the Globe backwards or forwards. 
till the obſerved Star hes in the eaſtern or weſtern 
Harizon actordingly, and the Lanny pallbe $a | ; 
to the Height af the Pole. L — f 


a 
On the-2orh of Hanny, at won. Mt. 1 ered 


found, that the Laticude of the Place.of Obſervation 
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. A KEY re GEOGRAPHY. 
1 yas 1 BLE of the Magnitudes, Right Aſcenſions, 


and Declinations, North or South, of thirty principal 
Feb STARS, for the Uſe of theLEARN ER, taken 
From Meſſrs. PALMER and Nxwrox's 15 Inch 


Globe, 


a 


whereon their Places are rectified to the 
Beginning of 1785. 


—_— Jw. 


"Names of the Stare and 


Conſtellations, 


IBellatrix in Orion 
IBedelgeuze in ditto 


Xidebaran „or Bull's Eye 
Algol, in Meduſa's Head 


| 111,1 in Aquilla 1 & 


Andromeda's Head 
Andremeda's Foor 
Arcturus in Bootes 


Itſt. Star in Orion's Belt 


Zanobus in Argo Navis | 
apella, in Auri 
aſtor, in Gemini 


arkeb, in Pegaſus 
Menkar, in Cetus 
Procyon, in Canicula 
es Centauri 

leiades, or Seven Stars 
igel, Orion's left Foot 
irius, in Canis major 
pica, in Virgo 

Star in the ſouth. Scale 


2d. ditto in ditto 
3d. ditto in ditto 


indemiatrix 1 in Virgo 


r IX 


. 5 Declin. | 


2: 


20 30 


— 


— 


10 oN. 


39 * 40 
$ : 10 


41 : 
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APPENDIX, 


Being a curſory View of lbe SOLAR. 
SYSTEM, introduced in a Dialogue 
between the MASTER and SCHOLAR». * 


— 


S HMO ntfs 6 
IR, by your Care and Inſtruction, I have deen 
enabled to reſotve a variety of curigus and intereſt - 
ing Problems on the Globes, and to traverſe the Earth, ' ' 
as well az the beautiful celeſtial Fields, from Pole io 
Pole; in the Performance of which, I muſt acknows- 


ledge to have received much Satisfaction; at the fame! 


Time, to have acquired ſome flight Acquaintance with 
Aſtronomy; and, Sir, as you have often ſaid, that it 

15 a Science the moſt noble, and withal, fo caſy-in- 
the attainment, 1 long to be further arquainted, 
with it; your Afiſtance, by explaining the Coper- s- 


- nican Syſtem, (or, as . | 
Syſtem) will confer additional Obligations. * by 


IS 
Mafter. I am exceeding glad, my dear Pupil, thar To 


; your Genius has anſwered my Hopes, and that my 


Labour has not been beſtowed in vain; it is no ſmall * 
Degree of Satisfaction which I have, in hearing your - - 
Name mentioned 8 nn me, 


„ APPEND I X. 


nothing can pleaſe me more, than your Propoſal of 
Queſtions, that tend to Edification z It is with the 
greateſt Pleaſure. imaginable, that I embrace the Op- 
portugity of accompanying you in a View of the So- 
lac Syſtem, and 1 make no doubt of your becoming as 
great a Proficient in the Aftronomical Line, as you are 
«Dowd to be in the Geograpbital One. 


Scholar. Sir, your Compliments | on my Abilities to 
me” honour, 


Mafter. They are not more than you deſerve. But 
that we may loſe no Time, and the Planetarium. is here 
before us, let us begin our Survey at the Sun, the 
large gilded Ba, which you here obſerve W 


-Hoa3 22 5,2 Oe THe S UN. 


"This * Body, which.” can be nothing elſe than 
h folad Globe af Pue, _ diſpenſing Light and Heat 
thrangh the Univerſe; and, huge as this Body is, 
(being ppwards of 1,200,000, Times bigger than the 
Earth) he. revolves round his. Axis in 25+ Days, 
making an Angle with the. Plane of the Ecliptic of 
$2 Degrees; which, Motion and. Inclination are 
known, by obſerving certain black Spots paſſing over 
His Diſk,” and niet rothe Warn! in _ above 
mentioned Time. Gag 


iſa, 
9 27 4 AS «+  & 


C$5 584% 


In this. Glabe is contained, ir ah up, that 
utraktigg Energy, er Grayitation, by which the pla» 
Fee are * in their Orbits; acting in 

8 5 proportion 


% 


„ oe OO». "UP. OE - 


t 
n 
u 


— 
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' proportion'to the Ditance, and dunnsty of Matter id. 


each, and is a grand Diſplay of divine*Goodnefs.. 


Strange have been the Conjectures of Men, reſpect- 
ing the Sun: Some ſuppoſing it to be the Place of 
Torment, appointed by the Omnipotent, for the Jamn'd 


and diſobedient Spirits; 3 whilſt, on the other Hand, it 


has been imagined to be a grand 1 at the golden 
Portals of che celeſtial iy. EAN 


We are next © prefennnd with the nimble Planet Mer- 
cury (ſtiled by Poets, the Meffenger of Jove) his. 
greateſt. Elongation being not more. than 25 or 28 
Degrees; conſequently, fo ſtrongly illuminated by 
the Sun, that all attempts z0 difcover his diurnal Ro- 
tation, have hitherto proved unſucceſsful. _ 


The periodical Revolution of Mercury, from Weſt 


to Eaſt, (which is his Year). is performed in-87 Days, 


23 Hours, and 13 Minutes ; his Diameter is 3000 
Miles, and his Orbit inclines to che Ecliptic in an 
Angle of 5 Degrees, nearly. e 


The aſcending Node of Mercury, is in r pes 
of Taurus, (the Peſcending being appoſite) and his 


Aphelion Point, or greateſt Diſtance rem ide Suri 
(for none af the Planets move in perfect Circles), is 


in 133 Degrees of Sagittarius, or the, Archer 3-yhich 
Diſtance is known to be upwards of 26 Millions of 
Miles, and he moves in his Orbit at the amazing 


Rate of 109699 Miles in one Hour. The Light an 


net 


4s 
— — — — 
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nnn, 
170 to .. a . * 
or ve N Us. ie 


We now come. to the brilliant and lucid Pane Ve. 
nus, moving likewiſe i in an Orbit, within that of the 
Earth; her greateſt apparent Elongation, being near 
47 Degrees, and hence the becomes out refulgent 
Evening and Morning Star alternately. 


The Diameter of Venus is 9360 Miles; ſhe-moves 
in her Orbit, from Weſt to Eaſt, at the Diſtance of 68 
Mitlions of Mites from the Sun, and at the Rate of 


£0000 Mites in one Hour, compleatirg her Revolution 


in 224 Days 17 Hours; turning round her Axis in 24 


Days 8 Hours. Her aſcending Node is in 24 30 of 


Gemini, making an Angte with the Plane of the 

Ecliptic of 30 200; her Aphelion Point is in 30 36 

of Aquarius. The Light and Heat of Venus gom- 
pared with the Harth, is as 2 20.1, 5 


The frequent'T ran fits of this Planet over the Sun's 
Diſk,' have bees of the greateſt Uſe to Aſtronomers; 


and it is greatly to the Honour of Britain, that the firſt 


from the Creation, upon Record, was diſcovered by 
our awn Countryman, Mr, Horrox of "TRA 
the Lear 1639. 


5 V. B. Mercury and Venus are calted inferior 1 
Nets, their Orbits being tircumſcribed by the Earth's. 


oy 


# \ 
s +34 # © 


APP BY 43. 

Or THE EART HAND MO OR. 

In the next Place, we are favoured with a View. of. 
our own Globe, a denſe opaque Body, (as all the Pla» 
nets are) moving in an Orbit gs Millions of Miles 
from the Sun, at theRate of 68 243 Miles in an Houf; 


finiſhing her Courſe round the Sun in'365 Days, 3 
Hours 45 Minutes, and round her Aris in 24 Hours. 


The Axis of the Earth inclines to the Plane 'of ker 
Orbit (called the Eeliptic) in an Angle of 232 De- 
grees nearly; hence the Sun's Declination; and by al- 
ways retaining the ſame Paralleliſm, the agreeible 
changes of Spring, Summer, Autumn and Winter are 

produced, ſo oy for on . of the ſeveral 
Inhabitants. | ; ; 


- The 583 of the Earth is 1990 Mites, al her 
Aphelion Point 1 is in 9 Degrees of hy | 


or THE MOON. 


The Moon is an Attendant of the Reh, (asg by 

che borrowed Beams of the Sun) and reſpecting her as - 
the Centre of Motion; the Diſtance of the Moon from | 
the Earth's Centre is 240000 Miles nearly; her Dia- 
meter 2170 Miles; ſhe is known to turn round her 
Axis in the preciſe Time that ſhe takes to go round 
from any Point of her Orbit to the ſame again, which 
is 27 Days 7 Hours 43 Minutes (keeping the fame side 
towards the Earth) and! is Wee her periodical Revo 


: lution, 


The 
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The exa® Time from Change to Change is ; ag Days . 
22 Hours 44 Minutes 3 Seconds, called her Synodical : 
Reyolution, and is the Length of her Day and Night 
ik taken together; for if the was obſerved from the 
Sun, the would ovly turn round her Axis in that 
Time, 8 F ne 


„The DiSeremce of theſe Revolutions is ke by 

the Earth's annual and progreſſive Motion round the 
Sun, otherwiſe ſhe would abrays * Upon. the 
dame Fart of her Orbit. 


25 It is well 6 oa eren proved, | 
| ee by the Nlanetarium, as you ſhall fee, 
that a luminous Body can anly enlighten one half of 
an opaque Globe at once; hence the different Phaſes 
of the Moon as ſcen from the Eartb, and which is alſo 
© manifeſt | in the Planets Venus and Mercury, 0 | 


When the Moon i is between the Earth and the Sh; 
ſhe diſappears ; becauſe her unenlightened Side is to- 
ard the Earth. When ſheas oppoſite to the Sun, we 


2H 9 ſhe, is full, becauſe her enlightened Side is then 


towards the Earth. When go Degrees, or a Quarter . 
ol a Circle diſtant from the Sun, Hhe/appears half full, 
becauſe half of her enlightened Side is then ſeen by us, 

: The Earth puts on every different Appearance in 
common with the Moon, to the Lunarians; with this 
Difſerence, that the reflects 1 3 Times more Lig; het 
Surface being 13 Times larger. | 


f The hourly Motion of the Moon, in ber Orbit, in 


relpett to the 3 arth is about 229 Miles. 55 


—— 


# 


- 


The Orbit of the 3 inclines the Elite in 
an Angle of g Degrees 18 Minutes; and hence it is 
that, we have not an Eclipſe of the Sun at every 
Change, or of the Moon every Time that ſte comes 
in Oppoſition; and in this Contripance'aone, che 
dom and Preſcience of the Almighty paſſeth all thus 
man Underſtanding, and confirms what the immortal 


- YOUNG (fo much like himſelf) ſays, That | 


6. "Ao undevout Aſtronomer i is mad. * 


More of this hereaſter, let us therefore pals. to ts | 
P rs! * 5 25 
0 F M A RS. 0 

This ruddy- coloured Planet moves in an Orbit above 
the Earth and Moon, at the Diſtance of 145,014,148 
Miles from the Sun; his Diameter is 5400 Miles; and 
goes round the Sun from Weſt to Eaſt in 1 Year 321 

Days 17 Hours, at the Rate of 55, 87 Miles in one 
Haur; and turns upon his Axis in 24 Hours 40 Mi- 
Mars enjoys but half as much Light and Heat as the 

Earth; and it is not known to Aſtronomers, Whether 
he is bleſſech with: a ſecondary or not; however, this 
we may venture to ſay, if he have not a Moon to at- 


tend upon him, that he ſtands in Need of no ſuch, Aſ- 


ſiſtant; for HE who ſpoke, thoſe numerous planetary 
Worlds from nothing, deals not with a partial Hand. 


The Inclination of the Orbit of Mars to the Plaue of 


theEcliptic is near 2 Degrees; the Place of his afcend- 
ing Node is in 18 Degrees of Taurus; his Aphelion 
Point is in 2 Degrees of Virgo. When Oo 


— — — 
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When Mars 15 in Oppoſition to . Sun, be is f 
Times nearer the Earth than at his Con junction. 


T0 che 5 of Mars, the Earth ahd Moon 
will put on every Appearance which the Planets Venus 
and Mercury do to us; except, that every Month they 
will be ſeen to change Place with each other, and be- 
come their Evening and Mgraing Stars alternate). | 


This Planet's appearing more red and fry than others, 
| Has been attributed by ſome, to the Nature of the Sail; 
by others to the Thickneſs of his Atmoſphere; the 
latter, however, ſeems moſt probable ; for the Sun ot 
Moon, when ſeen through our own hazy Atmoſphere, 
will always appear with the ſame troubled Aſpect. 


Or JUPITER aND 11s MOONS. 
This noble Planet is placed in the Syſtem, at the 
Diſtance of 495 Millions of Miles from the Sun, his 
l | Diameter is 94 thouſand Miles, conſequently near 2200 
Times larger than the Earth; his hourly Motion in 
his Orbit is 29,083 Miles, and turns round his Axis 
(large as he is) in 9 Hours 36 Minutes. 


His Vear, (which is the Time that he wine to-turn 
round the Sun) is performed in 21 Years 374 Days 18 
Hour 3s 

The Ain e ot the Orbit of this Planet to the 

'Ecliptic is 10 200; his afcending Node is in 84 Degrees 


of Cancer, and his Aphelion Point in 11 Dog of 
ER: 
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on the Surface of Jupiter, are certain Streaks called 
his Belts, and a Spot, by which his Rotation! was diſ- 
covered; theſe, however, are ſuppoſed to be in his 
Atmoſphere, as they frequently change Appearances. 


The Light and Heat of Jupiter is but one 27th Part 
of what the Earth enjoys. But then he is amply 1 re- 
warded by four feithful Attendants, which, move 


round him in the follow ing Manner. 


'The firſt, or neareſt, in 1 bay 18 Hours 36 Ms. 


the ſecond, in 3 Days 13 Hours 1 5 Minutes; the third, 


in 7 Days 3 Hours 59 Minutes; and the fourth, in 
16 Days 18 Hours 30 Minutes. 


By the Eclipſes of theſe: Satellites i it is found that 


Light is conveyed to us from the Sun in 8 Minutes of 


Time, which is nearly 12 Millions of Miles in 1 Mi- 
nute, and nearly 12 thouſand Times as faſt as the Earth 
moves in her Annual Orbit: A Swiftneſs 1 inconceiv- 

ably rapid ! ; 


The frequent Eclipſes of theſe Moons are of the 
greateſt Uſe to our Navigators, in diſcovering the Lon- 
gitude at Sea, &c. for which we ſtand indebted ta the 


famous Italian Aſtronomer, GaLIL EO, by whom theſe 
Moons were diſcovered, in January 162. 


Or SATURN AND His FivE Moors. _ 


This Planet, which is the Jaſt,upon'the Inſtrument, 
moves in an Orbit near 908 Millions of Miles from 
the central Sun, at the Rate of 22, 10 Miles in an 


Hour; finiſhing his Cixcuit in 29 Years a67 Days. 


p The 
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The Diameter of Saturn is 58000 Miles, excluſive of 
a hucid Ring, which'circumſcribes his Body at the Diſ- 
- tance of 21000 Miles therefrom, and nearly of that 
Breadth; which Ring is a curious Phænomenon, and 
has afforded much Speculation to Aſtronomers. This 
remote Planet is known to have five Moons, moving 
round him in the following | rder, viz. © The neareſt 
in x Day 21 Hours 19 Minutes; the ſecond in 2 Days 
17 Hours 40 Minutes; the third in 4 Days 12 Houts 
25 Minutes; the fourth in 15 Days 22 Hours 41 Mi- 
nutes ; and the fifth in 79 Day 7 Hours 48 Minutes. 


be Light and Heat of the Sun at Saturn is ninety 
Times leſs than what the Earth enjoys. His aſcend- 
ing Node is in 21 26” of Cancer, making an Angle 
with the Echptic of 24 Degrees. His Aphelion is in 
- the Beginning of Capricorn. 


Note. Mars, Jupiter, and Saturn are.called ſupe- 
rior Planets, their Orbits being higher than the Earth's, 


\-,.GEORGIUM SID US. 
This Planet (which is not yet put upon the beſt 
Inſtruments) has been lately diſcovered by the cele- 
brated Hanoverian Aſtronomer, Dr. Herſchell; moving 
in an Orbit much more remote than the Planet Saturn, 
and ſuppoſed, by its Diſtance from the Place where 
- firſt obſerved, to perform its Courſe round the Sun, 
in 9o Years, or thereabouts. Dr. Herſchell obſerves, 
that this Planer's Orbit differs conſiderably from any 
- other of the Planets, . making a much larger Angle 
with the Ecliptic, and not con fined to the Zodiac, as 
ol » $4 es 53 © the 
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the other Planets are; but Time and the future Obſer- 
vations of this able Aſtronomer, will, no doubt, ſa- 
tisfy the World, een this wide en, 


Globe. „ Hits mort erorey 


- cn 0> ..,.0..0 M8 T 3 
Beſides the ſeveral Planets before- mentioned, there 
are a kind of Erratics, called Comets, moving in very 
long Elipſes, appearing ſaddenly,” and after a ſhort 


Continuance, ſuddenly diſappear. Notwithſtanding 


the great Number of Comets which have appeared, 


only three have had their Periods determined. The 


Comet which appeared in 1680, vill return after a 


Period of 575 Years. That which appeared in 1661 
will viſit us again in 1789, its Period being 128 Years ; 
and the Comet of 1159, will return in 1835, its 


* 


Period being 76 Years. There have been various 


Opinions, reſpeCting Comets, the moſt probable is, 
that they are denſe compact Bodies, ſhining by the 
ſolar Light, They are known to deſcribe equal Areas 


in equal Times (as all the Planets do) moving much 


faſter in their Perihelion than when in their Aphe- 
lion; hence their ſudden Diſappearance, and long 
Continuance in the remote Regions of the Univerſe. 


And now, my dear Pupil, I have given you the 
Heads of the grand Orrery of the Univerſe (which 
this Inſtrument is intended to repreſent} and when 
Opportunity again ſerves, you ſhall be made ac 


quainted -with the Manner of calculating their ſeveral 
Diſtances, Relative and Abſolute, together with the 


Theory of the Moon, Winds, Tides, &c. But, before 


I conclude, muſt beg, that whilſt you reflect on what 
| ; | has 
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has already been delivered, that you be careful to a« 
ſeribe all Honour, Praift and Glory, to that BEING, 
whis gr, and direct this vaſt Machine; in all ite 
various Turnings, and who is none other, than 


c Nature's ConrrovLen, AvTROR, Spin, and 
2 Exp. 9 f 


Scholar, Sir, 1 heartily. thank you,. for this Ha | 
gene; and, believe me, nothing ſhall draw me aſide. + 
I 3 the . after Kanu. 
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SUBSCRIBERS NAMES, 


| A ELARDICE, Alexander, Netber Lilbertan. 
Armſtrong, Mrs. Newburgh. » 
Atherton William, Sheffield. 
Ayxre, Thomas, Sedgefield. 


B. 


Badger Joſeph, Sheffield. 

Banks John, Lecturer on n Ph:loſepbys 

Banks Jonathan, ditto. 

Barlow Samuel, Sheffield... 

Baty Rev. Edlingham. 

Baxter John, Sheffield. 

Bayliffe Rev. George, dit/o.. 
Bayliffe Rev. William, ditto. 
4 Beetſom Robert, ditta. 

Bellamy James, diito. 

Beltaſyſe Lady Charlotte, Newbur * 
Lady Elizabeth, ditto. 
Lady Ann, ditto. 


Bergen. Nortballerton. 

Birtles Abraham, Sheffield.. 
Birtles Francis, ditto. 

Bithop John, ditto. 0 
Borwick John, ditts. 

Black ford James, ditto. 
Blacklock 


Corby-Cafile.. _ Ye 
| P5 ""Blain,' . 4 
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Blain John, Sheffield. 4 


Bradford Samuel, ditto, * 
Brightmore William, j jun. ditto. : 
Brightmore Robert, ditto. | 
Brittlebank Abraham, Little ditto; 7 ö 
Broekfield John, Sheffield. * | 
Brookfield George, ditto. 
Brookfield George, ditto. 
ö Thomas, M. D. ditto, 
rowne Samuel, ditto. 

Broomhead C. Jitto.., 
Brunt Jonathan, ditto. 

Burrel John, Sedgefield. 

Burrel Peter, ditto. ; 
-Butcher James, . 


Cary William, 12 1 London. 
Chambers Thomas, Sheffield. 
Conſtantine Richard, ditto. 
Cooke John, ditto. | 
Cooke Joſeph, ditto. _ 
Crawford, ditto. PO 
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Crome, John, 10 Copies, ditto. n ; 
Crookes John, ditto. a 2 
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r 
Davidſon David, Eſq. Canfra. - 2 >. 
Dawſon Shef, : 88 


Deakin Samuel, jun. ditto. 

Dixon James, ditto. | 

Drabble Samuel, ditto. 4 

Dundas, Sir Thomas, 10 Copies, Londen. 
Dundas Laurence, Eſq. Falkirk. 

Dunn William, = 


Eadon John, ſen. gie. 

Eadon Moſes, ditto. 
Elliot Joſeph, ditio, 

Elliot — ditto 

Ellis John, ditto. 

Ellis ditto. 

Eyre Joſeph, ditto» 

Eyre Samuel, ditto. 
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F. 
Fairbairn George, 2. cn Shef. 
Fauconberg, the Earl 
Fauconberg, the Counteſs. 
Faulkner Richard, Shef. 
Fenny Joſeph, ditte. 
Flannagan — ditto, 
Fleming Edmund, London. 
Forward John, Gef. 
Fowler John, ditto. 
Fowler Joſeph, ditto 
France =— ditto. 


G. 
Gales Joſeph, 50 Copies, Shef. | | 
Gallimore Joſiah, ditto. gs 
Gallimore John, jun. ditto. e 
Gibſon James, Eſq. Sunderland. 


Gill Richard. Hinton Amptner ( Hants} » 


Gill. John, London. 

Gillott John, 2 Copies, Shef. 
Greaves. Abraham, ditto. 
Greenwood David, ditto. 
Greenwood James, ditto. 


H. 
Haigh, jun. 6 Copies, Doncafter.. 
Hague Joſeph, Walkley. | 


Hancock — Shef, 
Hancock » ditto. 


Hallam John, ditto. Fit 8 


Hardwick Joſeph, ditto. Mo 7 
Hardcaftle ditto... | 

Harris Thomas, London. 

Harriſon William, Eſq. Hargrave. 
Hawkſley Joſhua, She. 

Hawkfworth Atto. 

Hoyland Thomas, Sbef. 

Haywood =— 5 bef.. 

Hepworth =— ditto. 

Hirſt Samuel, ditto. 


, Hodgſon George, Eſq. \ 
Surveyor 5 Copies, ) a Aukland, Dur ham, 
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Hodgſon John, Eſq. London . 
— Rer. Hugh, Fein bE . ; 
Ralph, V: Shields, | 
m— William, Lodz. 

Hounsfield George, Shef. 

Howe Alfred Edward, St. Chriflopber' s (* Indies.) 
How ſon Richard, Walktey. 

Hughes John, Shef. | 

Hutchinſon Charles, ditto, 

Hutton Newburgh. {! 

| I 


Ibberfon She. 

Jennings Eewis, ditto. 

Jeſſop Richard, ditto. 

Jewitt Arthur, ditto. 

Juſtice William, duo. 
K 


_ Kay ditto. | 
Kirk John, ditto. ' POD» 
Kirkby Joſeph, ditto. 

Kingfland Lord, London... . 
L. 


Lambert Edward, Shef. 

Langdale V. All-rton. TS; 

Loy, Serjeant, 5 ½ Regiment. | 1 
Lever William, London. | 
Levick George, Shef. 

Littleton: Saul, ditio. 


Machin Shef. 

M'Intire ditto, 
M*Kenzie, Rev. Alexander dts; 
MNabb Alexander, di11o. 
M*Laurin, ditto: 
Macreth, Rev. — Coxwold. 
Maiden Thomas, Shef. 
Marſden, —— Shef, 

Marſhall T. d:tto. , 
Mekin Joſeph, dio. 

Millar London. 

Mitchell William, Sedgefielde 
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Morton Thomas, Shef. : | 


Morton William, &:ta, 

Moore — ; Copies, * 
Moſley George, $ ef. 
Moſley William, d:tto, 
Montgomery George, ditto. 


Nailor John, Belper. 


Newton and Co. 12 Copies, daes. 
Nicholſon John, Darnall, 4 


North John, 2 Copies, Shef. 
Norton John, ditt: 

Ogle, Rev. Ingram, 
Owen John, Shef. 


| Owen Joſeph, * F 


Pannel —— N. Allerton, 

Parker John, Shef. 

Parker Ebenezer, ditto. 

Parkins Joſephus, dito. 

Parkins Thomas, ditto. 

Parkins Joſeph dito. we 


Patten William, ditto. nt 
Peace Samuel, ditto. 


Pearſon, Rev. Coxmald. : 
Pearſon, Thomas 12 Copies, 3% 
Pearce George, ditto. 

Peverel Stockton. 

Pheaſey Edward, Shef, 

Pheaſey William, Bakewell. 
Preſton, Rev. Matthew, S . 
Proctor George, ditto. | 


Purſe Alexander, London, 


Purſe William, ditto. 
R 


Radford, Rev. T. Shef. 
Radcliffe William, drto. 
Rawſon, —— Wardſend. 
Rawſon — Sbhef. 
Redcheſter John, ditto. 
Richardſon Mrs. Newburgh. 
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1 Ridgard Ezra 22 Copies, Sbef. 5 

With Rocliffe —— Eafingwold. ONUS e428 17 VF OE 
__ . Robertſon Miſs, Newburghs 7 " 
8 Roberts Jonathan, Shef, le of Hae (02003 
| it Roebuck —— dito. l ee | 


Rowland Mrs. | N uTO v ip1110 7 0000 
Rowley =— ditto. | 


£ 8. , L fot 70 
Saunderſon T. Sunderland. | £1. n Dae Lo 
Saunderſon John, Shef. G 1:40, £08 
Shepherd George, ditto. - 404d 4 
Shaw John, Whitehouſe, 
Shires Stephen, S . | 2 
Sibery - ditto. —— ö 
Siddal William, ditto. +5 (14 
Shore John, ditto, | 11s. 14,716 En 
Smith, Rev George, ditto. © | 
Smith William, ditto. LS 
Smith James, jun. ditto. | 
Smith Thomas, &:tto. my 3 
Smith Stephen, aitto. n of 
South Thomas, dro. „ ee 
Sparks Robert, Stoctton. n 4 
Stephenſon William, Rorber ban. e ee 
Staniforth William SHe/. VW 
Staniland John, 2 Copies, diff. 
Stafford Thomas, ditto. C641 90 15 
Stubbs, Mrs. London. | N 
Sudbury John, Shef. $19 
T 


Taylor John, ditto. | 
Thompton Benjamin, Shef,, | 
Thorne Abraham, 4/19. | | | ; 
Townſend George, ditto. | 72 
Tricket Jonathan, 49. X 


U. 
Ubſdell © 88 ( «mf 
Vickers Robert, 8 
W. 


W ainwright John S Gef 
Walker Joſeph, = 
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; Walker William, Shef. 


Walton 
Wardle' 
Warris — . 
Warris Thomas, dittio. 4 
Watkinſon ditto. e 
Wells John, ditto. 3 
Wheat James, dito. b 8 
Whitfield Sedpe oe | 5 
Wilde Charles, Sbe/. * eats 
Wilde George, ditto. | 2 
Wilſon Thomas, London. 

Wilſon Joſeph, Skef. 

Willis ditto. 

Wilſon —— ditto. 

Wilſon, Rev. Mr. Kenningion. 

Wolfe, Rev. Mr. Howick. 

Woollen Robert, Sbef. 


ditto. d CJ 2 
= ditto,” A . 


- Wright John, Net ber Broughton. 


Windſor William, London. CY 
Windſor David, ditto, 
Windfor William, ditto. 
7 Fo | 
Yates ————— $hef. | 
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